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NOTE 

The subjoined description of the Convolutions of the 
adult human Cerebrum is intended to facilitate a due 
imderstanding of the same — the knowledge of their type, 
that is to say, of the general in the particular. It has 
been supported especially by numerous investigations into 
their development in the foetus, which are published in 
detail elsewhere. The author, while most fully recog- 
nising the great progress which has been made in such 
knowledge through the study of the brain of the apes, is 
nevertheless of opinion that, in order to arrive at a com- 
plete understanding of the subject, very much more 
attention must still be directed to the history of the 
development of the convolutions than has hitherto been 
done. This description has been framed with especial 
view to the needs of the physician, and is intended to 
enable him, when at the post-mortem table, the better to 
shape his course through the seeming chaos of convolu- 
tions, so that he may be capable of registering with 
accuracy the all-important observations upon the patholo- 
gical changes in the cortex of the cerebrum. Though it 
be, of course, meet and right that Anatomy should not be 
the handmaid of Medicine, it cannot, nevertheless, be 
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denied, on the other hand, that she would do well to 
present the results of her enquiries — with the increase in 
value of which she is chiefly concerned — in such shape as 
will promote their utilisation ; but it is specially in the 
present instance that the egoism of the anatomist is 
almost greater than his love for his neighbour. 



PEEFACE 

It is into the hands of the physician that the great 
problem of an organography of the brain-husk, or, in other 
words, of an anatomico-physiological cognizance of the 
psychical organs of the brain, is for the most part 
entrusted; seeing that it is only by accurate clinical 
study combined with the most careful post-mortem 
observations that we shall be enabled by degrees to arrive 
at a knowledge of the physiological significance of each 
separate convolution of the brain-surface. 

The difficulties which stand in the way of a solution 
of this problem are numberless, not the least of these 
being one which is inherent in the very study of the 
convolutions, viz. the difficulty of recognising a constant 
unity of form which underlies the multiplicity of indi- 
vidual variations. Looked at from this point of view, it 
becomes first the task of the anatomist to place in the 
hands of the physician materials by the aid of which he 
may be enabled easily ^ to take observations ' in the midst 
of the apparent chaos of convolution which obscures his 
track. Then, and only then, will the physician be in a 
position duly to register the observations which he has 
made upon the dead body. The anatomist will not be 
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entirely free firom egoism if, in rendering this service to 
the physician, he look for from the latter, as a service in 
return, material out of which may one day proceed the 
much-desired knowledge. 

To this end I have Jong had in view, for the use of 
the physician, a survey in detail of the convolutions of the 
brain, and I am still of opinion that the carrying out of 
the same has been in no wise rendered a work of superero« 
gation by the recent publication of admirable memoirs in 
this line of research. The following treatise, which is 
founded throughout on my own investigations, is in par- 
ticular supported by study of the development of the 
cerebral convolutions in the foetus, the more detailed 
results of which will find their publication elsewhere.^ The 
accompanying illustrations should be considered less in 
the light of pictures than of maps by the aid of which 
the traveller will be in a position the better to shape 
his course in the district which he is exploring. 

Alexandbb Eck£B. 

FsBiBUBa : March 1869. 



1 < Zur Entwiddungs-Geschichte der Furchen und Windungen der Grdls- 
him-Hemispharen im Fotus des Mexischen/ Archio fur Antkropohffie, 
Bd. iii. 1868. TransL 



TEANSLATOE'S PEEFACE 



< What work nobler than transplanting foreign Thought into the barren 
domestic soil ; except, indeed, planting Thought of yonr own, which the 
feweat are pririleged to do ? * — Oabltlb, Sartor Besartus, 



As the introductory remarks of the aiithor are suffi- 
ciently exhaustive, any addition to these may seem some- 
what superfluous ; however, a few words from a translator 
are not without precedent. * 

The Translator claims no special qualifications for his 
task farther than a moderate acquaintance with a foreign 
tongue, acquired mainly in the land where such language 
is spoken ; and a penchant for the subject itself, dating 
from his student days in the University Museum at 
Oxford, where he first learned to regard man, quoad his 
brain, as ^ arohencephalous,' next, with apostate vision, to 
discern the ^ posterior comu ' and the smaller Hippocamp 
in the ape brain, and then to slowly spell out, with in- 
different knowledge of the French tongue, the contents 
of Professor Grratiolet's great work. 

The much-desired establishment of a ^ science of the 
localisation of the psychical functions,' to which Professor 
£cker aUudes in his Introduction, is a problem for the 
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solution of which we need hardly wait until the next 
century, seeing that the clods which have hitherto 
obstructed germination in this field are already in process 
of being broken up, thanks to the researches of Fritsch 
and Hitzig in Grermany, and to the more recent experi- 
ments of Ferrier in this country. 

That which seems now most urgently to be needed is 
some comparative nomenclature to which every mamma- 
Han brain may be referred, be it rich in a luxuriance of 
convolutions, or be it hardly able to lift itself above 
the level of the bird brain by the possession of the 
merest rudiment of a gyrus or sulcus. Such a want was 
brought more especially home to the Translator, when hd 
was witnessing the experiments of Dr. Ferrier, it being 
desired, on one occasion, to give such names to the convo- 
lutions of the brain of a cat or dog as would convey a de- 
finite meaning to anyone conversant with the more recent 
terminology of the human cerebrum. 

Until, then, such nomenclature be framed — a task to 
which the Translator intends, as soon as may be, to apply 
himself — ^until every mammal that can lay claim to th^ 
possession of the simplest gyrus or sulcus can express the 
same in terms of the human brain-^any experiment made 
upon the brain of such animal runs a risk of being 
deemed wanting in exactness, especially by such as ar^ 
reluctant to accept as applicable to man the results of 
experiments carried out on the lower animals. 

For valuable assistance in the preparation of the 
Bibliography — a labour which only those accustomed to 
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research can sufficiently appreciate — the Translator is 
indebted to his friends Professor BoUeston, of Oxford, 
and Professor Murie, of the Eoyal Veterinary College, 
Edinburgh. 

It cannot fail to be noted how very scanty is the Ame- 
rican literature on the subject. This may, however, be 
only a seeming meagreness due to a limited circulation 
of American as compared with French and German 
periodicals in this country. 

The ^ Cheiroptera,' it will be seen, are conspicuous by 
their absence. This is the more remarkable when consi- 
dered in comparison with the 'Edentata' — a group which, 
to judge from the little which is known of the visceral 
anatomy of its members, would hardly be expected to 
have so full a brain-bibliography as it possesses. 

It has been found convenient, in accordance with the 
most modem system of classification, that man should 
share with the monkeys the order * Primates.' 

Many mammalian brains, the convolutions of which 
have not been as yet accurately described or figured, may 
be seen in the first gallery — left side — in the inner room 
of the Museum of the Eoyal College of Surgeons of Eng- 
land. Unfortunately, however, the series — which range 
from 1323* to 1341 p — is not yet completely catalogued. 
A large collection of casts of the interior of the crania 
of various mammals, similar to such as served for the 
foundation of many of Gervais' figures, will be found on 
the left side of the statue of John Hunter in the first 
room of the same Museum. 
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The collection of mammalian brains in the University 
Museum at Oxford, though smaller than those in the 
Boyal College of Surgeons, is, nevertheless, very rich in 
simian types, and possesses, moreover, a very desirable 
adjunct in the shape of a full manuscript catalogue from 
the pen of Professor Bolleston, drawn up at about the 
period at which Crratiolet's work made its appearance. 

J. C. Gr. 

West Bisiko Astluu : 
June 1873. 
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F. Frontal Lobe 

P. Parietal Lobe 

T. Temporo-sphenoidal Lobe 

O. Occipital Lobe 

S. Fissure of Sylvias 

S' Posterior, or horizontal, ramus of 

the SylTian Fissure 
S" Anterior, or ascending, ramus of 

the Sylvian Fissure 

A. Anterior central conTolution 

B. Posterior central convolution 
c. Central fissure 

F^ Gyrus frontalis superior 
Fg Gyrus frontalis medius 
F3 Gyrus frontalis inferior 
fx Sulcus frontalis superior 
f^ Sulcus firontalis inferior 
fg Sulcus prsecentialis 
f^ Sulcus olfjBUStorius 
fs Sulcus orbitalis 
Px Lobulus parietalis superior 
p r Lobulus parietalis inferior 

' \ Gyrus supramarginalis 
P3' Gyrus angularis 
ip. Sulcus interparietalis 
Px' Prsecuneus 
Oz. Guneus 

Oz' Convolution of the Cuneus 
Ox Gyrus occipitalis primus 
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O3 Gyrus occipitalis tertius 
D. Gyrus descendens 



L.e. Lobulus extremus 

po. Fissura parieto-oocipitalis 

o. Sulcus occipitalis tninsversus 

O2 Sulcus occipitalis inferior — o^ 
Imng identical with the pos- 
terior division of the sulcus 
interparietalis 

Tx Gyrus temporalis superior, Pr 
primus, s. inframarginalis 

Tji Gyrus temporalis medius, s. 
secundus 

Ts Gyrus temporalis inferior, s. 
tertius 

T4 Gyrus occipito-temporalis late- 
ralis, s. Lobulus fusiformis 

T5 Gyrus occipito-temporalis medi- 
alis, s. Lobulus lingualis 

tx Sulcus temporalis superior 

ta Sulcus temporalis medius 

tg Sulcus temporalis inferior 

t^ Sulcus occipito-temporalis infe- 
rior, s. collateralis 

cm. Sulcus calloso-marginalis 

oc. Fissura calcarina 

oc' Upper ramus of the Calcarine 
Fissure 

oc'' Lower ramus of the Calcarine 
Fissure 

h. Fissura Hippocampi 

Gf. Gyrus fomicatus . 

H. Gyrus Hippocampi 

U. Gyrus uncinatus 
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Cartts. — Traits anatomique. Atlas. At PL XIX. are given figures 
in outline of the brains of Cercopitheciis Sahceua, Trocyon lotor, 
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Pesmotjlins. — Anatomie des SystSmes nerveux des animaux k vertS- 
bres. Atlas. Paris, 1825. Figures of the brains of various 
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Febbieb. — ^Experimental Researches in Cerebral Physiology and 
Pathology. West Riding Asylum ReportSj vol. iii. 1873. Figures 
of the convolutions of the brain of the Cat, Rabbit, Dog, and 
Guinea pig. Abstract by Dr. Hughlings Jackson in London 
Medical Jtecord, May 7, 1873. This paper, apart from its great 
importance physiologically, illustrates the value, nay, necessity 
of some systematic and comparative topography of the cerebral 
convolutions. 



* The authorities marked with an asterisk (*) are given in Professor 
Ecker's Bibliography; and the references scattered throughout the text, 
especially in the foot-notes, are to these works, and these alone. It must 
be noted that the references here given are solely confined to works in which 
the convolutions of the brain are described or figured, and not to such as 
deal only with other pnrts of this organ, e.g, the ganglia and commissures. — 
Tbansi.. 
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THE HUMAN BEAIN 



INTRODUCTION 

That the cortex of the cerebrum, the undoubted material 
substratum of our mental operations, is not a single organ, 
which is brought into play as a whole in the exercise of 
each and every psychical function, but consists rather of 
a multitude of mental organs, each of which is subser- 
vient to certain intellectual processes, is a conviction 
which forces itself upon us almost with the necessity of a 
claim of reason. The hypothesis set up in opposition to 
it, of a single organ for the carrying out of the multipli- 
city of psychical functions, would present about an equi- 
valent point of view to that of * vital force,' which has 
received its coup de grace. If, however, as we conceive 
to be an undoubted fact, certain portions of the cortex of 
the cerebrum subserve certain intellectual processes, the 
possibility is at once conceded that we shall some day 
arrive at a complete organography of the surface of the 
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brain — a science of the localisation of the psychical 
functions. Such an one as this — that is to say, a know- 
ledge of the psychical organs of the brain, in all their 
relations — is certainly one of the most important pro- 
blems for the anatomy and physiology of the next century, 
the solution of which is destined to bring about no small 
revolution in Psychology. That such problem still faces 
us as one almost completely imsolved, is brought about, 
indeed, by various causes ; and without doubt men have 
been deterred more than is reasonable from treading this 
path by the want of success which has attended the first 
serious investigation into a localisation of the functions 
of the mind. Even though Gall had originally struck 
upon the right path — that of a careful study of the brain 
— ^he, nevertheless, quitted it very early, and, making the 
fact, which in general holds perfectly good, that the out- 
line of the skull adapts itself to the form of the contained 
brain, his starting point, rested upon the belief that for 
laborious and rare investigations into the brain of the 
dead could be substituted observations carried out upon 
the scalps of the living. Bringing certain bumps, or 
knobs, on the skull into relation with certain mental 
dispositions, to which end, moreover, he had already, while 
a young man, collected material, he now set a going, with 
the aid of his pupil Spurzheim, a system of Phrenology, 
in which the brain had but little more attention paid to 
it, and that of such a character as to be quite incapable 
of a scientific completeness of construction. The Science 
of Phrenology, so called, has, as a consequence, remained, 
ever since its origin, stationary at the same stand-point, 
and has passed over from the earnest inquirers into natu- 
ral truths — in particular the anatomists and physiologists. 
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who, with justifiable contempt, have turned their backs 
upon it — into quite different hands. One is familiar with 
the peripatetic professors of Phrenology, who go their 
rounds with plaster-of-Paris heads of Schiller, Napoleon, 
or some notorious criminal or other, and out of a number 
of items of skull bumps run up a sum-total of character. 
Few, indeed, of such fellows have ever seen a brain in 
their lives. 

But it was not only the reaction from the miscarriage 
of this first experiment which checked a successful pro- 
gress upon the road already indicated, but there were 
actually wanting the needful preliminaries thereof. Not- 
withstanding the certain conviction that the cortex of the 
cerebrum was the organ of the mind, and spite of the 
strong inducement to anatomical study of the convolu- 
tions of the brain which would arise there&om, such study 
has up to the most recent period been very much neg- 
lected, or rather, one should say, there was wanting the 
guiding thread by which to find one's way aright in this 
labyrinth. For men were wont to regard the convolutions 
as a series of folds without order or arrangement, and 
draughtsmen represented them much as they would a dish- 
ful of maccaroni. It was only by degrees that certain 
sulci and gyri came to be recognised as more constant 
than others ; but so long as attention was confined only to 
the fully-developed human brain, real progress was not 
possible. Comparative Anatomy and the History of Deve- 
lopment — those beacons of Human Anatomy — have been 
also the first to shed light upon this dark comer ; for it 
was the labours of Huschke and, in particular, of Gratiolet, 
directed toward the brain of apes, that have established 
the conformity, in structural style, of the brain of apes 
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with that of man, and have thereby for the first time 
paved the way towards a comprehension of the latter. 
Since, however, everything can only be comprehended of 
itself, and every being out of its evolution, so must cer- 
tainly the tracing of the history of the development of 
the human convolutions be the way in which alone can a 
correct insight into their nature be gained. For, how- 
ever great a similarity exists between the human and 
the simian brain, particularly that of the higher apes, one 
and the same with the latter it certainly is not; for which 
reason it is that this path has been already trodden by 
various inquirers, such as Grratiolet, Beichert, and Bischoff, 
and that the following sketch of the convolutions has been 
founded throughout upon the study of their development 
in the foetus. There can be no question but that this is 
the only way to learn some day or other to recognise a 
law for the formation of the convolutions — ^that is to say, 
to learn to recognise and comprehend the formation of the 
convolutions as a necessary consequence of certain me- 
chanical antecedents in the growth of the brain and skull. 
But as yet we are a long way off from knowledge of such 
sort. The origin of the fissure of Sylvius was the soonest 
to open out comprehension in this sense. The relations 
which exist between the arrangement of the arterial 
vessels of the brain and the convolutions, to which 
Beichert has directed attention, are most certainly not 
without significance ; and that is, moreover, quite correct 
which Bischoff (loc. cit. s. 34) states — that a large number 
of the gyri of the central hemispheres are arranged about 
the ends of the primary fissures in curves of a greater or 
less degree of complexity, which can hardly be otherwise, 
since the mountain curves which bound a valley must. 
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where the latter terminates, of necessity pass into one ano- 
ther; but a particular understanding of this appears, 
nevertheless, not as yet to have been manifested. 

If we make a preliminary survey of the arrangement of 
the convolutions, entirely as a whole, we shall find them to 
be dififerentiable, first into primary convolutions (^ Haupt- 
windungen '), then into secondary ones (* Nebenwindung- 
en'), and, finally, into tertiary convolutions.* 

The primary convolutions, or gyri, resemble large 
mountain ridges, the sinuosities of which, as has been 
rightly remarked, give a region its characteristic features. 
The secondary convolutions originate from the diflferentia- 
tion of a primary convolution, through the formation of 
longitudinal fissures, into narrower secondary gyri, so 
that simultaneously with the formation of longitudinally 
running valleys, secondary mountain-ranges are brought 
into existence. 

The deep furrows which separate the primary convolu- 
tions from each other we may term primary sulci, while 
those by which the secondary gyri are divided o£F from 
one another may be termed secondary sulci. Finally, the 
term tertiary convolutions may be applied to those small 
spurs which run out into a primary fissure from the valley 
sides of the primary convolutions, and which, interdigitat- 
ing generally with those of the opposed side, give to the 
bottom of the valley, or fissure, a zigzag course. This 
cannot be distinctly seen until the edges of the primary 
sulci have been drawn asunder; but in brains, the 
primary convolutions of which have shrunken through 
senile or some other atrophy, through the great infiltration 

' Compare in particular Eeichert, loo. cit, ii., s. 86. BoUeston, Med, 
Times and Gazette, 1862, vol. i. p. 259. 
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of the pia matevj they come directly into view. While 
the sinuosities of the primary convolutions are always 
pretty regularly disposed, there exist in the region of the 
secondary and tertiary gyri numerous variations ; in the 
first place, because now only a few, now many secondary 
fissures make their appearance — to wit, that which condi- 
tions the varying wealth of convolutions, and next, because 
in the one case tertiary gyri, previously concealed, attain 
the surface, and in the other case, convolutions, which 
would otherwise have a superficial position, sink down to 
the bottom. In the first event fissures are bridged ovey , 
in the latter case they come into existence in places where 
there were previously none at all. 



THE GEREBBAL STJLCI AND GTBI 



THE SULCI AND CONVOLUTIONS OF THE 
CORTEX OF THE CEREBRUM. 

Each hemisphere of the cerebrum may, as is well 
known, be incompletely divided,. by sections more or less 
deep, into several divisions or lobes, which Biirdach* was 
the first to recognise more distinctly — to wit, as Anterior 
Lobe (' Vorderlappen,' Lobus anterior), Upper Lobe 
C Oberlappen,' Lobus superior), together with the Oper- 
culum (' Klappdeckel'), Lower Lobe (' Unterlappen,' 
Lobus inferior), and the Island of Eeil (' Stammlappen,' 
Lobus caudids), 

Arnold,^ however, instead of these terms, preferred to 
take the principal environing bones as boundaries, which 
landmarks are to this day in universal use. 

On this plan, then, the following territories are recog- 
nised by anatomists : — The Frontal Lobe (' Stimlappen,' 
Lobus frontalis), Parietal Lobe (' Scheitellappen,' Lobus 
parietalis). Temporal Lobe (' Schlafenlappen,' Lobus 
temporalis) — also termed Sphenoidal Lobe (' Keilbein- 
lappen,' Lobus Sphenoidalis), or Temporo-sphenoidal 
Lobe {' Schlafen-Keilbeinlappen,' Lobus temporo-sphe- 
Twidalis) — and the Occipital Lobe (' Hinterhauptlappen,' 
Lobus Occipitalis), That lobe — the ' Stammlappen ' of 
Burdach — which does not stand in immediate relation 

* Loc. cit. Bd. ii. s. 169 et seq. 

' Bemerkungen liber den Bau des HimB und Biickemnarks, s. 51. Hand' 
buck der Anatomie, ii. 2, s. 727. 
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with the capsule of the skiill, passes by the name either 
of the Island (* Insel,' fieil), or of the Intermediate or 
Hidden Lobe (* Zwischenlappen ' or * Versteckterlappen,' 
Lohua intermediua sive opertue^ Arnold), or of the Central 
Lobe (' Centrallappen,' Lobus centralis, Oratiolet). 

The frontier lines which bound off the several lobes 
from one another are only clearly laid down on certain 
surfaces, while on others the lobes encroach upon each 
other without the intervention of distinct boundary lines. 

I shall first proceed to the consideration of the primary 
sulci (' Hauptfurchen '), through the medium of which the 
several lobes are divided off from one another ; next of 
each lobe seriatim; and, further, of the recognisable 
secondary sulci by which each may be subdivided into 
its constituent lobules and convolutions. 

The sulci are invariably the most important factors, 
and, consequently, those to which consideration will at 
all times be directed ; for it is these which show the 
clearest the development of the surface of the brain in 
the foetus, seeing that it is the primary sulci which are 
the first to divide the same into a number of districts, 
and that the very existence of the convolutions can only 
take place by the further advance and development of 
the formation of the sulci. 

The following, then, are the principal frontier sulci : — 

Primary I. PRIMARY SULCI. 

sulci. 

Fissura 1. The Fissurc of Sylvius (Fissura sive Fossa 

Sylvii, 8). 

This important fissure, by which one of the main divi- 
sions of the cerebral hemispheres is bounded, can in no 
wise be considered in the same category as the rest of the 
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sulci on the surface of the brain ; for whereas these latter 
consist simply of depressions in, or folds of, the cerebral 




Fia. 1.— Lateral Ymw of the Brain. F. Frontal Lobe. P. Parietal Lobe. 0. Occip- 
ital Lobe. T. Temporo-Sphenoidal Lobe. S. Fissure of SyMus. & horizontal, 
B" ascending ramus of the same. c. Sulcns Centralis. A. Anterior, B Posterior 
Central Convolution. F^ Superior, F, Middle, F. Inferior Frontal Convolutions, 
f 1 Superior, f. Inferior Frontal Sulcus, f. Sulcus Preeoentralis. P, Superior Puietal 
Lobule. P. Inferior Parietal Lobule, viz. P, Gyrus Supramarginalis, P,' Gyrus An- 
gularis. ip. Sulcus Interparietalis. cm. Termination of the Calloso-mai^nal 
Fissure. Oj First, 0. Second, 0, Third, Occipital Convolutions. po. Parieto-occi- 
pital Fissure. o. Sulcus Occipitalis transversus. o. Sulcus Occipitalis longitudi- 
nalis inferior. Tj First, T. Second, T. Third, Temporo-Sphenoidal Convolutions. 
ti First, ts Second, Temporo-sphenoidal Fissures. 

cortex, formed at a comparatively late period of foetal 
existence, the former has already come into existence at 
the third month, and, moreover, in an entirely diflFerent 
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way, viz., by the folding together of the entire hemisphere 
into an arch, having its concavity downwards, round about 
the point of entrance of the cms cerebri.* 

The Fisaura Sylvii begins at the base of the cerebrum, 
behind the origin of the olfactory nerves, laterally to the 
Chiaama nervorum opticorum in the anterior perforated 
space {' Siebplatte '), and runs laterally thence, gradually 
narrowing, till it reaches the vaulted lateral surface of the 
hemisphere. Here it at once divides into two rami — an 
anterior shorter one, which, steeply ascending, runs 
anteriorly in the direction of the Frontal Lobe {Ramus 
ascendena sive anterior S"), and a much longer posterior 
ramus {Ramus posterior sive horizontalis ^), which takes 
a direction towards the posterior portion of the Parietal 
Lobe. The upper extremity of either arm is at times 
undivided, but sometimes radiates into several secondary 
sulci, and becomes surrounded by the bridge-like tracks 
of convolutions. 

Between these two rami depends the Operculum 
(' Klappdeckel '), which is mostly made up by the lower 
extremities, which become fused together, of the two 

' Through such curvature there is formed at the inferior surface of each 
hemisphere a shallow open depression, the Fossa iS^MV which divides off 
the hemispheres into^n anterior and a posterior section. Since this fossa, 
in its course from the lower to the lateral surface, takes a direction, first 
upward, and then upwards and backwards, it comes to separate off the 
frontal and parietal lobes from the temporal lobe. At a later period — at 
the sixth month — ^the elliptical fossa takes on, from the development of the 
anterior ascending ramus, a triangular form ; and whereas now the three 
cerebral lobes, namely, the frontal, parietal, and temporal, with their oppo- 
sitely-directed margins — the first with its posterior, the second with its 
inferior, and the third with its upper margin — all tending towards a com- 
mon middle point, have grown into close contact, the bottom of the fossa in 
question — ^made up by the Island — comes to be gradually covered in, and 
the originally widely open fossa, the Sylvian fossa (Fossa 8i/lvii\ trans- 
formed into a narrow fissure, the Fissure of Sylvius {Fissura 8i/lvii), 
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Central convolutions, and by a small portion of the 
Inferior Frontal convolution and of the lower Parietal 
Lobule, and goes to form the roof of the Island of Eeil. 
This territory sinks down into the angle of the Y, which 
is formed Uy the divergence of the two rami of the 
Sylvian fossa. 

2. Sulcus GentraUa, * Centralfurche,' Buschke (c). 5"^„ 

' ^ ' Centralis. 

Syn. Scissure de Rolando. Leuret. 
Fissura transversa anterior. Pansch. 
Postero-parietal sulcus. Huxley. 

This sulcus, which, though it may have been mentioned 
earlier, Eolando was the first clearly to describe, is, with- 
out exception, always present in the human brain ; and it 
is, moreover, characteristic of the latter, as well as of the 
brains of most apes, that this is one of the first, though 
not actually the first, sulcus to make its appearance in the 
foetal brain ; seeing that it is usually recognisable at so 
early a period as the end of the fifth month. By reason 
of the so great constancy of its presence, and because it is 
never — or at most, but very rarely — ^bridged over in its 
course by a secondary convolution,* it forms the most 
certain starting-point for the examination of the convolu- 
tions. 

It begins close to the median edge of the hemisphere, and 
from here takes a course obliquely forwards and down- 
wards, to terminate in the neighbourhood of the upper 
margin of the posterior ramus of the Sylvian fissure,' the 

' This rare variation, which has never been observed even by Turner 
(loc, cit, p. 10) or by Bischoff (/oc. eit, p. 39), wiU be found in a figure of 
the brain of the clinical teacher Fachs, given by Wagner {loc, ciU 2 Ah^ 
hancUunff, Taf. I.). 

* A complete debonchement of the Central Sulcus into the Fissure of 
Sylvius, such as is described by Turner (loc. eit. p. 12), has not as yet come 
under my observation. 



12 



OONYOLUTIONS OF THB HUHAM B&AIN 



sulci of the two sides making up together an anteriorly 
open acute angle. This angle appears to be more acute, 
and the course of the sulcus posteriorly to become ac- 
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Fio. 2.— Tdsw ov tbb Brain from aboyb. F. Frontal Lobe. P. Parietal Lobe. 0. 
Occipital Lobe. S^ End of the horizontal ramoa of the Fisaure of Sylvius. c. Cen- 
tral Fissure. A Anterior, B Posterior, Oentral Convolutions. F^ Superior, F, 
Middle, F. Inferior, Frontal Convolutions. f^ Superior, f. Inferior Frontal Sulcus. 
f. Sulcus Praecentralis. P^ Superior Parietal Lobule. P, Inferior Parietal Lobule, 
m., P, Gyrus Supramarginalis, P/ Gyrus Angularis. ip. Interparietal Fissure. 
cm. GdloBO-marginal Fissure. po. Parieto-Occipital Fissure. t^ Superior Tem- 
poro-Sphenoidal Fissure. Oi First Occipital Convolution. o. Sulcus Ocdpitalis 
transversus. 

cordingly more oblique, in proportion as the Frontal Lobe 
takes on in bulk, and as the brain generally, in common 
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with it, attains a higher degree of development ; the very 
position of the sulcus in its entirety seeming sometimes, 
\mder the above-mentioned conditions, to be displaced 
more posteriorly. For the whole of its length the sulcus 
is bounded by two convolutions — the anterior and posterior 
central convolutions {A, B, Fig. 2), which, at both ends 
of the sulcus, namely, at the median edge of the hemi- 
sphere and at the upper margin of the Fissura Sylvii, 
pass, archwise, into one another. 

This sulcus forms on the upper surface of. the hemi- 
sphere a natural frontier line between the Frontal and 
Parietal Lobes, and so I reckon the anterior of the central 
convolutions as belonging to the Frontal, and the posterior 
to the Parietal Lobe.* 

3. Fissura Parietch-ocdpitalis (po). -mason 

This sulcus, which separates the Parietal oflf from the occipitalis. 
Occipital Lobe, cuts, from the upper median edge of the 
hemisphere outwards, more or less deep into the latter, 
and accordingly appears as well upon the upper as upon 
the lower median surface of the hemisphere, and is con- 
sequently reckoned as much among the sulci of the latter 
as among those of the former, and comes also in both 
places under a diflFerent designation. That such division 
is purposeless, and readily gives occasion for misunder- 
standing, is sufiSciently evident ; and I would, therefore, 
regard the entire fissure as but one, and describe it by 

* Gratiole^, Bischoff, and others put the anterior central convolution m 
weU nnder the category of the convolutions of the parietal lobe. This view 
appears to me to have particularly little to reoommend it, for the reason 
that while the convolution in question is in veiy intimate relation with those 
of the frontal lobe, it has, on the other hand, almost no connection at all 
with the convolutions of the parietal lobe. 
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the above name, but would subdivide it, however, into 
two portions — a median and a lateral portion, 

a. Pars MediaUa sive verticcdia FiasurcB Parieto^cd- 
pitcUis (' Der mediale Theil '). 

Syn. Fiflsura posterior, Burdach.^ Arnold.' 

Scissure perpendiculaire intenie. Gratiolet. 

Occipito-parietal fissure. Huxley. 

Ilflsura occipitalis, sive posterior. Senkrechte hintere Himspalte. 

Wagner. 
Iissura occipitalis interna. Pansch. 
Ussura occipitalis perpendiculaiis interna. Bischoff. 
Intemal perpendicular fissure. MarshalL 

This deep and most constant sulcus, the first, together 
with the Fiaaura calcariTia, which appears (at the 
fourth, or at the beginning of the fifth month) in the 
foetus, runs from the upper median edge of the hemi- 
sphere out upon the plane vertical median surface of the 
same, forwards and downwards in an anteriorly concave 
curve, and makes up an acute angle by fusion with the 
Calcarine fissure. 

This sulcus divides — ^herefrom deriving its name — the 
Parietal Lobe (in particular the upper middle Parietal 
Lobule — PrcBcuneua) oflF from the Occipital Lobe (in 
particular the Cuneus). 

13, Pars Superior sive Lateralis Fissures Parieto-occi^ 
pitalis (' Der obere und laterale Theil ' ). 

Syn. Scissure perpendiculaire ezteme. Ghratiolet 
Occipito-parietal fissure. Huxley. ^ 

External parieto-occipital fissure. Turner. 



> Loe. eit. ii. 166. Taf. vii. /3. y, 
9 Him und Buckenmarki s. 51. 
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External perpendicular fissure. Marshall. 

Fissura occipitalis interna. Pansch. . 

Fissura occipitalis perpendicularis interna. Bischoff. 

While the median portion of the Fissura Parieto- 
occipitalis appears to be always uniformly and distinctly 
developed, it is this lateral portion that remains in a 
very varying grade of development. For this portion of 
the sulcus frequently appears only in the shape of a 
slight notch at the upper margin of the hemisphere, 
which derives importance solely from its relation with the 
median portion ; while, at another time, it extends itself 
laterally, in the shape of a transverse sulcus, over a con- 
siderable extent of the hemisphere. The lateral ex- 
tremity of the sulcus is always skirted by a bridge-like con- 
volution — Oyrus occipitalis primus (Oj) — which passes 
over from the Prcecuneus to the Cuneus, and is always 
recognisable at a very early period in the fcetal 
brain. 

IL THE LOBES OF THE BRAIN. THEIR SULCI AND 

GYRI. 

A. Lohus Frontalis (* Stirnlappen'). ptontaiiobe. 

The Frontal Lobe consists of that portion of the hemi- 
sphere which lies anteriorly in the cavity of the frontal 
bone — though posteriorly it transgresses the boundary 
formed by the coronal suture — and which rests upon the 
roof of the orbital cavity, and presents upon transverse 
section a somewhat triangular shape. On it may be dis- 
tinguished a vaulted upper and lateral surface, a lower 
surface — that resting upon the roof of the orbital cavity — 
slightly concave, and, lastly, a median plane surface 
lying against the corpus callosum. The inferior surface 



16 CONVOLUTIONS OF THE HUMAN BRAIN 

enters into the formation of a triangle corresponding to 
the pars orbitalis of the frontal bone, of ^hich the base 
is directed anteriorly and the apex posteriorly. The 
French authors, who are those most generally followed, 
have erroneously described these various surfaces partially 
as special lobes, and have thus designated the inferior 
orbital surface as Lobule orbitaire, the superior and 
lateral one as Lobe frontal, while they include the median 
surface and that of the Parietal Lobe together under the 
term Lobe fronto^parietaL 

The boundaries of the Frontal Lobe are formed, on the 
upper and lateral surface by the Sulcus Centralis, which 
divides oflf the above lobe from the Parietal one, and upon 
the inferiojr surface by the horizontally running origin of 
the Sylvian fissure and the Substantia perforata lateralis, 
which separate the lobe in question from the Temporal 
Lobe. On the median surface a well-marked line of de- 
marcation from the Parietal Lobe is not recognisable. 

Gtbi and Sulci op the Frontal Lobe. 
I. convolutions. 
Gynw a. Gyrus Centralis anterior (* Vordere Centralwindung,' 

Centralis tt t_i \ / a \ 

Anterior. Huschke). (A.) 

Syn. Processi enteroidei verticali di mezzo (the anterior portion 
of the above) Rolando. Circonvolation transversale pari^tale 
ant^rieure. Foville. 

Premier pli ascendant. Gratiolet. 

Antero-parietal gyrus. Huxley. 

Ascending frontal gyrus. Turner. 

This constant convolution bounds the Central Fissure — 
see description of the latter — anteriorly, and runs as well 
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above as below — i.6., fuses at either end of the fissure 
with the posterior Central convolution. 

6. Anteriorly there pass sinuosities from the anterior 
Central convolution — ^the Frontal convolutions — ^which run 
anteriorly toward the. tip of the hemisphere, and, after 
here curving round to the inferior surface of the same, 
converge towards, and finally end at the posterior apex of 
the triangle which is formed by the inferior surface of the 
Frontal Lobe. Anatomists are wont to distinguish three 
superimposed tracks or stages of convolutions. 

1. Qyrua Frontalis superior (and Gyrus rectus on the oyms 
lower side) ' Erste oder obere Stimwindung ' (Fj ). superior. 

Syn. £tag8 frontal aup^rieur ou troisi^me (and Pli de la zone 

exteme). Gratiolet. 
Supero-frontal gyrus. Huxley. 

This convolution takes its origin from the upper 
(median) portion of the anterior Central convolution by 
one or more roots. The origin is mostly a direct and 
superficial one, and is but seldom transversely broken 
in its continuity by a fissure, the Sulcus prcecentralis 
— see description — generally terminating much earlier. 
Further on in its course this convolution frequently under- 
goes subdivision through secondary sulci, but the dis- 
joined factors run together again ; and since sometimes 
more, sometimes fewer, of such subdivisions may take 
place, and connexions of the same — ^now more, now less, 
developed — with the Frontal convolution next to be 
described, may come to be formed, there necessarily 
results great variation in the disposition of this convolu- 
tion in various individuals. 

On this convolution there may be distinguished an 
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upper, or lateral, and a median surface, which come into 
conjunction at the superior median edge of the hemi- 
sphere. The median portion of the convolution (-?\, fig. 4) 
— the Pli de la zone exteme of Gratiolet — which lies 
in the great Central fissure, is separated oflF from the Oyrus 
fomicatvbs (' Bogenwindung' (?./.) which skirts the corpus 
callosum, by the Sulcus calloaomarginalis (cm), and is 
not infrequently resolvable, through the medium of a 
further sulcus, parallel to the one just named, into two 
sinuosities, superimposed the one above the other. The 
uppermost frontal convolution, while it curves over the 
anterior extremity of the hemisphere on to the inferior 
surface of the same, tapers considerably, and is continued, 
on arriving here, into a slender gyrus, runnijig straight 
from before backwards, and bounding the median fissure 
on either side, which has been termed the Oyma rectus 
{F,, fig. 3). 

Gyrus 2. Oyvus Froutalis mediua sive secundus {F^\ * Zweite 

modius. Oder mittlere Stimwindung.' 

Syn, £tage frontal moyen. Gratiolet, 
Medio-frontal gyrus. Huxley. 

This convolution proceeds firom the anterior Central con- 
volution, beneath and laterally to the one just described ; 
but its origin is nevertheless frequently a masked one — that 
is, the convolution appears at its origin to be transversely 
notched by a sulcus, sometimes superficial, sometimes deep 
— the Sulcus prcecentralis, f 3. In its course towards the 
anterior end of the hemisphere, this track, which is, as a 
rule, from its very origin, the widest of the three Frontal 
convolutions, becomes considerably wider still, and, in such 
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brains as are rich in convolutions, is frequently compli- 
cated to a high degree by numerous subdivisions and con- 




FiG.l.— Lateral View OF THB Brain. F. Frontal Lobe. P. Parietal Lobe. 0. Occi- 
pital Lobe. T. TempoTO-spbeiioidal Lobe. - S. Fissiire of Sylvins. 19' horizontal, 
S" ascending ramiiB of the same. c. Snlcns Centralis. A. Anterior, B. Posterior 
Central Conyolntion. F^ Superior, F, Middle, F, Inferior Frontal Gonvolntion. 
f , Sni)erior, f. Inferior Frontal Salens, f , Snlcns Pnecentralis. P^ Snpcoior Parietal 
Lobnle. P. Inferior Parietal Lobnle, viz. P, Gyros SapramarginaUs, P,' Oyms An- 
gnlaris. ip. Snlcns Interparietalis. cm. Termination of the Calloso-marginal 
Fissnre. O^ First, O, Second, 0, Third Occipital Conyolntion. po. Parieto-occi- 
pital FisBore. o. Snlcns Occipitalis transyersns. o, Snlcns Occipitalis longitndi- 
nalis inferior. T^ First, T, Second, T, Third Temporo-sphenoidal Conyolntion. 
tj First, t. Second T^poro-sphenoidal Fisenre. 

nexions. As a result of this, the individual convolutions 
of the same run — as BischoflF has correctly stated' — 

' Loc, cit, s. 37. 
c 2 
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almost horizontally; and there is sometimes formed — a 
fact to which Huschke has 'called attention* — a kind of 
funnel in the neighbourhood of the frontal tuberosity by 
the assemblage at this spot of several curves of the gyri 
of the vertex. Arrived upon the inferior orbital surface, 
the convolution very soon begins to taper off, to form, 
after converging with the first and third convolutions, the 
posterior apex of the triangle which is assumed by the 
orbital surface of the Frontal Lobe. 

oyruB 3. Churvs FroutoUa terti/us sive i/nferior. .^Dritte oder 

frontalis » / \ 

inferior. untoro Stimwinduug (F3). 

Syn, Pli frontal inftrieur ou premier, ou 6tage surcilier. Gra- 

tiolet.* 
Infero-frontal gyrus. Huxley. 

This convolution passes from the inferior portion of the 
anterior Central convolution, forms the superior boundary 
of the most anterior portion of the horizontal division of 
the Fo88a Sylvii, takes a share in the formation of the 
Operculum (^ Klappdeckel '), which roofs in the Island of 
Reil, and then, after curving round the anterior ascend- 
ing portion of the Fisaura Sylvii (/S''), takes a curve, 
first anteriorly, and then mesially, toward the posterior 
apex of the triangular orbital surface of the Frontal Lobe. 
If, as frequently happens, the anterior ascending ramus 
of the Sylvian Fissure splits in a radiating fashion into 
numerous accessory sulci, these latter are also skirted by 

• Loc, cit. s. 140. 

* Bischoff {loc. cit, s. 38) most certainly with proper right opposes the 
introduction of the term Pli surcilier or orbital convolution {Augenwindung) 
into the anatomical nomenclature of the human brain, where it has neither 
topographical nor physiological foundation. 
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the curvature of the conyolution in question, and there 
result therefrom in the course of the same manifold ser- 
pentine sinuosities.^ 

II. SULCI. 

The three Frontal convolutions, which have just been 
described in detail, are separated from each other, on their 
upper, or lateral, surfaces by two sulci. 

1. Sulaua Frontalie superior. *Obere Stimfurche* (/|). snicna 

saperlor. 

8yn, Supero-frontal suIcub. Huxley. 

This divides the upper, or first, Frontal convolution 
from the second one. 

2. Sulcus Fr(mt(di8vnferior. * UntereStimfurche' (/«). gaictw 

•^ w a/ frontalis 

inferior. 

Syn, Infero-frontal siilcos. Huxley. 

Sulcus frontalis inedius. Pansch.' 

The development of the above-mentioned fissure is of a 
very varying character, for it is very frequently bridged * 

over here and there by. secondary convolutions, which 
bring the individual Frontal convolutions into relation 
with one another. 

A third sulcus nms in a direction approaching the 
perpendicular, consequently at an angle to the preceding. 
This is the— 



' This is the well-known conyolution, a lesion of which, on the left side, 
is associated, according to the observations of Broca and others, with either 
loss or impairment of the faculty of articulate language, without the intel- 
lect being involved. 

' Medius, Fansch calls it, because in the apes there is still another sulcus 
to be found below it, which runs forward horizontally, but has nothing to 
do with the question of gyral frontiers. 
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^S^ntMiia ^' Sulcus prcecentralia. *SeiikrechteStimfurche' (^i).* 



praBcentralls. 



Syn. Antero-parietal sulcus. Huxley. 

Hamus descendens, of the sulcus frontalis medius. Fanscli.^ 

This tolerably constant fissure aids in forming the an- 
terior boundary of the anterior Central convolution, and 
mounts upwards between the anterior ascending ramus of 
the Sylvian Fissure and the lower end of the Sulcus Cen- 
tralis (c). From the Fissura Sylvii it is cut off by the 
origin of the inferior Frontal convolution out of the ante- 
rior Central convolution, but at times also it cuts into this. 
A complete fusion, however, with the Sylvian Fissure has 
not yet come under my observation. If this come to pass, 
which, nevertheless, is not frequent, the spot where it 
happens is always behind the ascending ramus of the 
Sylvian Fissure.' 

This sulcus divides in the course of its ascent — that is 
to say, it despatches a ramus backwards and upwards, 
which courses along the anterior Central convolution, and 
helps to bound it anteriorly. At times, on account of its 
further prolongation upwards, it cuts off the origin of the 
middle Frontal gyrus entirely, and that of the upper one 
partially, from the Oyi'us Centralis anterior. A second 

1 I prefer this name, for the reason that this sulcus is situated in front 
of the Central fissure, and in a direction pretty parallel to it, and conse- 
quently runs, not horizontaUy, as do the rest of the Frontal convolutions, 
but verticaUy. 

' G-ratiolet (loc, cit, p. 25) has given this sulcus no particular name, but 
describes it, nevertheless, very accurately in the brain of CercopithecuSt and 
figures it in the human brain. 

■ Turner {loc. cit p. 9, and fig. 1) has identified this sulcus — ^but, in my 
opinion, incorrectly — with the ascending ramus of the Sylvian Fissure ; and 
regards the separation of the former from this latter by the superficial 
origin of the most inferior Frontal convolution from the Gryrus Centralis 
anterior as quite exceptional. 
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ramus passes forward, and effects a junction with the 
Sulcus Frontalis inferior (/a)-* 

I have found this, as a rule, most unmistakably evi- 
dent in the foetal brain from the sixth month and on- 
wards, and regard it as typical. 

On the median surface the upper Frontal convolution is 
not infrequently divided by a fissure running parallel to 
the Sulcus Gallosoraarginalis into two convolutions which 
lie above and parallel to one another. The inferior 
surface of the Frontal Lobe has, as mentioned above, the 
form of a triangle, the base of which is directed anteriorly, 
and is situated in the angle between the Pars Frontalis 
and Orhitalis of the frontal bone, while its apex points 
posteriorly, and answers about to the apex of the pyramid 
formed by the orbit. One arm of the triangle, the mesial, 
runs parallel to the median ; the other, the lateral, parallel 
to the lateral wall of the orbit. 

The sulci which are to be found on this surface are 
(see fig. 3) — 

4. The Sulcus olfactorius. ^Riechnervenfurche* (f^). suicns 

olfactorhis. 

This runs parallel to the mesial arm of the triangle 
just described, and forms the lateral' boundary of the 
continuation of the first Frontal convolution — the Gyrus 
rectus {F^ — which runs alongside of it. In it the 
Tractus olfactorius is imbedded. 

6. Sulcus Orhitalis (/g). snicns 

orbitolis. 

The rest of the sulci upon the inferior surface of the 

' Huxley {he. cit. p. 257) states that it debouches into the Supero-frontal 
sulcus {Sulcus Frontalis superior), a statement which must be due to a 
lapsus calami. 
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Frontal Lobe are very variable in their shape. There is 
generally one present which is parallel to the lateral arm 
of the above-mentioned triangle, and which separates the 




Fig. 8.— View op the Brain from bkix)w.— ?» Gyras rectna, F, Middle, F, Inferior 
Frontal Convolation. f« Salens Olfactorius. fg Sulcus Orbitalis. T, Second or 
Middle, T, Third or Inferior T^mporo-spbenoidal Convolution. T« Oyms Oodpito- 
temporalis lateralis (Lobnlns Fusiformis). T, Gyrus Oocipito-temporalis medialis 
(Lobulus Lingualis). t^ Salens Oceipito-temporaUs inferior, t. Inferior, t. Middle 
Temporo-ephenoidal Fissure. po. Parieto-oceipital Fissnre. ou. Calcadne Fissuie. 
H. Gyrus Hippocampi. U. Gyros Uneinatus. Cb. Optic Ghiasma. cc. Corpora 
Candieantia (albioantia). KK. Crura cerebri. C. Corpus Calloeom. 

second and third Frontal convolutions from one another. 
This I will call the Sulcus OrbitaMe. Sometimes there 
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passes forwards from this sulcus yet another one, from 
which there results the shape of a triradiate star or of an 
H, and from which the names Tri/radiate sulcus (Turner)* 
and Solco crodforme (Rolando) * derive their origin. 

In brains very rich in convolutions,* the Frontal con- 
volutions are separated by such numerous secondary gyri, 
while the sulci, on the other hand {Sulcus frontalis 
superior, i/nferior), which separate them, are bridged over 
by so large a number of annectent convolutions, that it 
becomes often a matter of difficulty to distinguish what 
belongs to one convolution and what to another/ 

In order to learn to distinguish the Frontal gyri 
it is necessary to make preliminary examination of 
either brains poor in convolutions, or those of the 
newly bom, but especially foetal brains of the period of 
the later months of pregnancy. Here the style of archi- 
tecture of the human Frontal convolutions is reduced to 
its simplest expression, and one is enabled to recognise, 
almost, as it were, in a diagrammatic sketch, all the 
essentially typical factors, without having the view ren- 
dered hazy, and without being diverted from that which 
is essential by secondary sulci and gyri, which answer, 
in a certain measure, to a more florid style of decoration. 



> Turner, loc. cU, p. 15. Fig. 3. TR. 

* Uc. cit, p. 32. 

* See the figures in K. Wagner, loc, cit, 

* G-ratiolet (loc. cit, p. 9) finds, with regard to the relations of these 
Frontal convolutions to one ainother, that in Europeans the inferior Frontal 
conTolution is in most cases isolated, -while the middle and upper ones 
fuse together at many points ; but that in the Bushman, on the other hand, 
the superior convolution remains isolated, while the middle and lower 
ones frequently fuse together. 
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5S^. ^' Lohus Parietalis. 'Scteitellappen.' P. 

On the Parietal Lobe there may be distinguished an 
upper, and, at the same time, lateral, vaulted surface, 
"which lies in the fossa of the parietal bone, and a plane 
surface which looks towards the great vertical cerebral 
fissure. This lobe is, on the superior surface, separated 
from the Frontal Lobe by the Sulcfis Centralis, from the 
Temporal Lobe, for the greater part, at all events, by the 
Fissura Sylvii, and incompletely from the Occipital 
Lobe by the Fisaura Parieto^cdpitalis.^ On the 
median surface, however, the separation from the Occi- 
pital Lobe, which is eflfected by the fissure in question, 
comes to be a complete one. On this surface there 
ascends a sulcus (the Sidcus calloaomarginalia of 
Huxley) behind the upper end of the posterior Cen- 
tral convolution, towards the median and upper edge 
of the hemisphere, and so marks out upon this surface, 
together with the Fisaura Parieto-ocdpitalia, the 
boundaries of a quadrilateral, which has been de- 
cribed as a special lobe by several authors ; to wit, 
by Burdach as the Prcecuneua (' Vorzwickel '), and 
by Foville as the Lobule quadrilatire. 

SULCI, LOBULES, AND CONVOLUTIONS OF THE 

PARIETAL LOBE. 

oyrns 1. Gyrua CentraUa poaterior. ' Hintere Centralwindung ' 

posterior. (B\ 

* I would fain dispute the statement, which has been asserted, that the 
Sulcus Occipitalis, when it is present, takes a share in forming the boun- 
dary. I find that this sulcus invariably runs over the CuneiiSf and, 
therefore, over a portion of the Occipital Lobe, but not between this latter 
and the Parietal Lobe. 
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Syn, The posterior of the Process! enteroidei verticali di mezzo. 

Kolando. 
Circonyolution transverse m^dio-pari^tale. Foyille. 
Deuxi^me pli ascendant. Gratiolet. 
Ascending parietal convolution. Turner. 
Postero-parietal gyrus. Huxley. 

From this convolution, which bounds the Central 
fissure posteriorly, and comes into relation with the 
anterior Central convolution at the upper and lower ends 
of the same, the convolutions of the Parietal Lobe pass 
posteriorly, the grouping of which is first limited by the 
following sulci : 

2. Sulcus Interparietcdia. ' Scheitelfurche ' {ip\ sulcus inter- 

•^ ^ -^ ^ parietaUs. 

Syn, Sulcus parietalis. Pansch. 
Intra-parietal fissure. Turner.* 

This sulcus, although it exhibits a very constant 
presence as well in the brain of apes as in that of man, 
and is but seldom omitted in the numerous figures of 
the brain just mentioned, has, nevertheless, been de- 
scribed only by Pansch and Turner as an important and 
typical fissure, and under an especial name.* 

This sulcus takes an oblique course from before back- 
wards through the Parietal Lobe, which it divides into 
two subdivisions — an upper, or mesial, and an inferior, or 
lateral. Parietal lobule, Lobulus Parietalis superior et 
inferior (Pj and Pg). The sulcus, which is already recog- 

* Turner. * Notes more especially on the Bridging'Convolutions.&c* p. 4. 

* The Convolutions of the Human Cerebrum TopographicaUy Con- 
sidered/ p. 12. 

' Bischoff {loc, cit, s. 20) admits, it is true, that this fissure is present 
and typical in the foetus, but disputes the importance ascribed by others to 
its persistence in the adult. 
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nisable in the brain of a foetus at the sixth month, begins 
close over the posterior ramus of the Sylvian Fissure, being 
separated &om the latter by the arch-like convolution 
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Fig. 2.— View op the Bbain jtrom above. F. Frontal Lobe. P. Parietal Lobe. O. 
Occipital Lobe. S, End of the horizontal ramns of the FissTire of SyMns. c. Oen- 
tral Kssnre. A. Anterior, B. Posterior Central Conyolntlon. F^ Superior, F, 

Middle, F, Inferior Frontal Conyolntlon. f , Superior, f. Inferior Frontal Sulcus. 
f. Sulcus Praecentralis. Pj Superior Parietal Lobule. P, Inferior Parietal Lobule, 
viz., P, Gyrus Supramarginalis, P/ Gyrus Angnlaris. ip. Interparietal Fissure, 
cm. CaUoBO-marglnal Fissure. ix). Parieto-occipital Fissure. t^ Superior Tem- 
poro-sphenoidal Fissure. O^ First Occipital Convolution. o. Sulcus Occipitalis 
transversus. 

which connects the lower extremity of the posterior 
central convolution {B) with the Oyrua supramarginaUs. 
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It then runs behind the posterior Central convolution 
obliquely upwards, separating by this, its first ascending 
portion, the convolution just mentioned, from the anterior 
part of the lower Parietal Lobule — the Oyrus supra- 
margvnalia. Next it runs backwards and obliquely in a 
mesial direction towards the lateral end of the Fisaura 
ParietO'OccipitaUa (jp o), but does not succeed in reaching 
the latter, being separated from it by the Oyrua 
Occipitalis pri/mus (Oj), which runs between the two 
fissures, from the Parietal to the Occipital Lobe, and then 
runs posteriorly pretty parallel to the upper and mesial 
margin of the hemisphere, sooner or later there to ter- 
minate. Sometimes its end dips into the transversely- 
running Sulcus Occipitalis (o), while sometimes it runs 
almost to the extremity of the Lohus Occipitalis, 

Frequently the sulcus is less distinct, being — and this 
appears to be more frequent on the right than on the 
leffc side — bridged over at one spot or the other by a 
secondary convolution, by which it is completely divided 
into an anterior and a posterior division. Certain it is, 
however, that an occurrence of such sort is not more 
frequent than in other sulci, which are unquestionably 
allowed on all sides to be typical — e.g. the Temporal sulci. 
The Fisaura Interparietalis separates the upper lateral 
surface of the Parietal Lobe into two divisions ; an japper 
mesial one directed towards the great vertical cerebral 
fissure, and a lower lateral one, bordering upon the 
Sylvian Fissure, which we distinguish as the superior and 
inferior Parietal Lobules respectively. 

3. Lobulus ParietaUs superior, ^Oberes Scheitel- Lobuius 

parietalis 

lappchen' (Pj), and Prcecuneus, 'VorzwickeP (P/). superior. 
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o. Lobulua Parietalis superior. 

Syn, Gyrus parietalis superior (exclusive of tlie hintere Central- 

windung). Pansch. 
Lobule du deuxi^me pli ascendant. Gratiolet. 
Postero-parietal lobule. Huxley, Turner, and other English 

authors. 
Erste Scheitellappenwindung (Gyrus parietalis superior). R. 

Wagner. 
Oberer Scheitelbeinlappen. Huschke. 
Obereinnere Scheitelgruppe. Bischoff. 

fi, Prcecuneus, ^Vorzwickel.' Burdach. 

Si/n, Lobule quadrilatere. Foville. 
Quadrate lobule. Huxley. 

This is brought to pass, as Huschke has correctly 
described, and according to which Gratiolet has framed 
his description, by a curving round of the upper end of 
the posterior Central convolution posteriorly, and by the 
development of the same into a lobule, consisting of 
several convolutions, which extends backwards as far as 
the Fisaura ParietchocdpitaliSf and is brought into rela- 
tion with the Occipital Lobe through the medium of the 
Oyrus Occipitalis primus (0|), which courses round the 
lateral end of the sulcus just mentioned. 

In this lobule a superior (lateral) and a median surface 
may be distinguished, which pass into one another, with- 
out any well-defined boundary, on the upper median edges 
of the hemisphere. 

a. On the lateral surface the superior Parietal Lobule 
is laterally bounded by the Fissura interparietalis, 
passing anteriorly, without any defined boundary, into the 
posterior Central convolution, while posteriorly it is 
divided ofi* mesially from the Occipital Lobe by the upper 
portion of the Fissura Pai^ieto-ocdpitalis, and laterally 
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passes direct into the same, through the Oyrua OccvpitoMe 
primus^ which courses round the lateral end of the last- 
named fissure. The median surface is in many directions 
so strikingly clearly marked out by boundaries that it was 
one of the first divisions to be properly recognised on the 
surface of the brain. This is the — 

6. Prcecuneud^ * Vorzwickel.' Burdach. 

I shall retain Burdach's terminology for the mesial 
surface. The Prcecwneua is distinctly and sharply divided 
oflf by the Fiaavra Parieto-occipitalia (p o) from the 
occipital lobe, and, in particular, from the Cuneua (*Zwic- 
kel ') of the same, while anteriorly it is bounded by the 
vertically rising end of the Fiaaura ccMoaomargvndLia 
(cm). This fissure terminates behind the posterior 
Central convolution by a notch into the mesial edge of 
the hemisphere, which is distinctly recognisable in the 
majority of brains, and best actually in the brain of a 
foetus at from the seventh to the eighth month.* 

Inferiorly, the Prcecun&ua stands in relation, as will be 
presently more fiiUy described, with the Oyrua fomicatua 
(* Bogenwindung '). 

4. Lobulua parietalia vaferior. * Unteres Scheitellapp- Lobniua 

chen ' (Pg and P^*). Sfe?tor!* 

Syn, Gyrus paxietalis inferior. Pansch. 

This is situated beneath and laterally to the Fiaaura 
interparietalia, and consists of convolutions, sometimes 
simple, sometimes more or less complex, which, neverthe- 

* Since the posterior Central convolution likewise pertains to the Parietal 
Lobe, the anterior frontier of the Pracuneus, i.e. of the mesial portion of 
the Parietal Lobe, is consequently not the same as that of the lateral portion. 
Here the Parietal Lobe reaches to the Central fissure, there only as far 
as the posterior edge of the posterior Central convolution. 
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LobnlnB 

snpramargi- 

nalis. 



Gyms 
angnlailB. 



less, in their principal direction, pass downward archwise 
round the upper end of the Sylvian Fissure and the Fissura 
Tem/poraUs superior towards the Temporal Lobe. This 
gyrus undergoes, as a rule, separation into two divisions, 
an anterior and a posterior one, of which the first encircles 
the end of the Fisaura Sylvii, and the second the ex- 
tremity of the Fisaura Temporcdia auperior. 

A. Anterior Division. Lobulua aupramargvnaUa (P3).' 

8yn, Pli marginal sup^rieur and Lobule du pli marginal supd- 

rienr. Gratiolet. 
Dritte Scheitellappenwindung. Gyrus parietalis tertiuS; me 

inferior. K. Wagner. 
Unterer Zug aus der hintem Centralwindung und Scheitelhocker- 

lappchen. Lobulus tuberis. Buschke. 
Erste Oder yordere Scheitelbogenwindung (No. 11). Bischoff. 

This lobule lies betwixt the inferior end of the posterior 
Central convolution and the upper end of the Fiaaura 
Sylvii^ and rises out of the lower extremity of the former, 
forming the most posterior portion of the Opercuhim, 
then becomes developed into a lobule consisting of several 
gyri, and curves bridgewise around the end of the Sylvian 
Fissure, to pass, finally, as the superior boundary of this 
fissure, into the Oyrua MargvaaUa inferior sive Tempo- 
ralia auperior {T^). 

B. Posterior Division. Oyrua Angularia, Angular 

Gyrus. Huxley (P^a)* 

Sh/n. Pli courbe. Gratiolet. 

Zweite oder mittlere Scheitellappenwindung. Gyrus parietalis 
secundus^ sive medius. K. Wagner. 



> According to Gratiolet, * cet lobule est particnliep k Thomme, et ne se 
troTive pas ni dans I'orang ni dans le chimpanzee/ and is, according to Prof. 
Rolleston, 'very frequently asymmetrical on the two sides of the same 
brain.' Transl. 
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Aufsteigende IVindung zum hintem aussem Scbeitellappclien 

und hinteres ausseres Scbeitellappchen. Huschke. 
Zweite oder mittlere Scheitelbogenwindung (No. 12). Bischoff. 

This convolution emerges posteriorly from the lobule just 
described, being bounded superiorly by the Fisaura inter- 
parietalisj and being posteriorly, without any well-defined 
boundary intervening, in relation with the Lohua Ocdpi- 
talia — ^that is to say, with the Gfyrua Ocdpitalia aecundua 
(0 2), and passes inferiorly, in a curve encircling the upper 
end of the first Temporal sulcus (^,), into the middle 
Temporal convolution, Oyma Temporalia mediua (T j)» 
Occasionally this convolution is brought into relation 
with the Lobul/iia ParietaUa auperior by a bridge which 
crosses the Fiaaura interparietaUa. 

In brains very rich in convolutions the two gyral tracks 
just described are extremely complex, and it becomes a 
matter of difficulty to unravel them. In order to attain 
to a complete understanding of the convolutions of this 
region, it is absolutely nepessary to have recourse to 
brains poor in convolutions for reference, and, above all 
things, the brain of a fcBtus in one of the later months of 
embryonic existence. 

C. Lohus Occipitalis. * Hinterhauptlappen/ occipita 

> ..-V » 10D€, 

(Q.) 

The Occipital Lobe is in man but small in comparison 
with the rest of the hemisphere. It forms the posterior 
extremity of the latter, filling the upper fossa of the 
aquama ocdpitalia, and resting upon the tentorium. 
Upon it there may be distinguished three surfaces— ^a 
median, abutting upon the corpua calloaum, a lateral (or 

D 
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upper), and an inferior surface which lies upon the 
tentorium^ all of which three fuse together at the posterior 
extremity of the hemisphere. Of these surfaces the 
median is flat, the superior vaulted, and the inferior 
slightly concave. 

The anterior line of frontier of the Occipital Lobe, 
between the latter and the lobe which abuts upon it, is, 
with the exception of a few spots, somewhat ill-defined. 

It is on the median surface that the line of boundary is 
most distinctly drawn. For here the Fissura Parieto- 
occipitalis {po) divides oflF by its median portion the 
Lobus Occipitalis — specifically the Cuneus — very sharply 
from the Parietal Lobe — in particular the Prcecuneus. 

Upon the upper surface — because the fissure just 
described extends itself also over this surface, such separa- 
tion is likewise defined : nevertheless, since the fissure is 
sometimes longer, and sometimes shorter, this takes 
place in a very varying degree. From where this fissure 
terminates upon the superior surface of the henaisphere, 
the anterior boundary of the Lobus Occipitalis is ill- 
defined, and it passes laterally from this spot, without 
a definite frontier-line, into the Lobus Parietalis as 
well as into the Lobus Temporalis^ through the medium 
of a number of gyri which have a varying amount of 
development in various cases.^ The more this is the case, 
the more will the above-mentioned fissure be driven back- 
wards towards the median edge of the hemisphere, and the 
more ill-defined will the anterior boundary of the Occi- 
pital Lobe l)ecome. 

' These are the gyri to be considered more in detail presently, which 
have been described by Gratiolet as * plis de passage ' (Uebergangs windungen) 
in the brain of the ape. 
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On the inferior or tentorial aspect there are nowhere 
throughout frontiers between the Occipital and the 
Temporal Lobes ; and it is only in quite fresh brains, or 
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Fig. 1. — ^Lateral View op the Brain. F. Frontal Lobe. P. Parietal Lobe. 0. Occi- 
pital Lobe. T. TempoTO-Sphenoidal Lobe. S. Fissnre of Sylvins. S' horizontal, 
S" ascending ramus of the same. c. Salens Centralis. A. Anterior, B. Posterior 
Central Convolution. F^ Superior, Pa Middle, F, Inferior Frontal Convolution, 
f 1 Superior, f. Inferior Frontal Sulcus, f. Sulcus Praecentralis. P, Superior Parietal 
Lobule. Pa Inferior Parietal Lobule, viz.. Pa Gyrus Supramarginalis, P,' Gyrus An- 
gularis. ip. Sulcus Interparietalis. cm. Termination of the Calloso-marginal 
Fissure. O^ First, 0, Second, Og Third, Occipital Convolution. po. Parieto-occi- 
pital Fissnre. o. Sulcus Occipitalis transversns. o. Sulcus Occipitalis longitndl- 
nalis inferior. T, First, T, Second, T, Third Temporo-Sphenoidal Convolution, 
tj First, t. Second, Temporo-Sphenoidal Fissure. 



in such as have been hardened inside the cranial cavity, 
that there comes into view a shallow transverse sulcus 

D 2 
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which approximately indicates the limits of the two divi- 
sions, and which results &om an impression made by 
the upper edge of the petrous bone, but disappears, 
as a rule, after the removal of the brain from the cranial 
cavity.* 

Sulci, Divisions, and Gttri of the Occipital Lobe. 
Sulcus 1. Sulcus OcdpUaUs Transveraua. ' Hintere oder quere 

ooclpitaliB -^ ^ 

tranavereufl. Hintcrhauptsfurche ' (o). 

8yn, Fissura occipitalis externa. Fansch. 

Fissura occipitalis perpendicularis externa. Bischoff. 

Over the superior surface of the Occipital Lobe, that is 
to say, over the base of the triangular lobule which is 
distinguished by the name of Cuneua (' Zwickel '), there 
runs a transverse fissure which I propose to call by the 
above-mentioned name. This is, to be sure, sometimes 
absent, or has no considerable degree of development, but 
appears, nevertheless, to possess a certain morphological 
significance. In those cases in which it is properly 
developed, there will be found at a certain distance 
behind the Fissura Pari^^o-occipi^aiia a transverse sulcus, 
which is often somewhat deeply sunken, and into which 
the Fissura vnterparietalis very frequently debouches 
anteriorly. Aroimd the median extremity of the same 
there runs an arch-like gyrus, which is a direct prolonga- 
tion of the one which has coursed round the lateral end 
of the Fissura Parieto-occipitalis — this is the Oyrus 
Occipitalis primus (Oj) presently to be described. In 
some cases I have seen the posterior edge of the fissure so 

* Compare Krause, Handbuch der Anatomie, HannoTer, 1838. I. 
3, s. 853. Bischofi^ loc, oitf b. 29. 
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bevelled oflf that it lay like a lid upon the anterior edge of 
the same — ^a relation which forcibly reminds one of the 
Operculum of the brain of the ape. In the foetus this 
fissure is clearly recognisable at a pretty early period, as 
Bischoff has stated,^ but in the statement that it regularly 
disappears again at the eighth month — as this observer 
asserts* — after what has been just said, I can in no way 
concur. 

2. Fissura Calcarina. Huxley (o c). SSSlia 

Si/n, Scissure des Hippocampes (posterior portion). Gratiolet. 
EifiBura horizontalis. Fansch. 

Eissura posterior^ sive occipitalis horizontalis. R. Wagner. 
Fissura Hippocampi. Bischoff. 

This very constant fissure — one which, together with 
the Parieto-occipital Fissure, is the first of all others to 
make its appearance in the brain of the foetus, and is 
completely developed at a very early period — begins at 
the median surface of the hinder end of the hemisphere in 
two crura, which diverge post>eriorly forkwise in directions 
upwards and downwards, and running forwards from there, 
fuses at an acute angle with the Parieto-occipital Fissure. 
From here onwards a fissure extends itself to beneath the 
hinder extremity of the corpus callosum, as a common 
prolongation of the two sulci. Here the Oyrua Fomicatua 
bounds it, and cuts it off from the Fissura Hippocampi 
(h). The sulcus is very deep, and upon its development 
depends — as has been proved by transverse sections — the 
size of the prominence in the lateral ventricle which goes 

> loc. cU., B. 68. Tab. iv., figs. 7—9. C. 
' loo, cit,f B. 60. 
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by the name of the Calcar avis or Pea Hippocampi 
minor. Hencje the name which Huxley has given to it. 

3. Sulcus Ocdpito^Temporalia Inferior. 

I will pass over the consideration of this, a suleus 
which is situated upon the inferior surface of the Occipi- 
tal Lobe, because it pertains equally to the temporal lobe, 
and will, therefore, as a matter of course, receive due 
notice further on in the description of the inferior sur- 
faces of the two lobes from which it derives its name. 

DivteioiiB of The Divisions of the Lobua OccipitaUs. 

occipital 

a. Such differentiation can only be made with distinct- 
ness upon the median surface of the lobe. Here may be 
•distinguished — 



Canetxs. 



1. The Cunma (Burdach) ' Zwickel ' (0,). 

Syn, Lobule occipital. Gratiolet. 

Internal Occipital Lobule. Huxley. 

Gyrus Occipitalis Primus. Erste obere Hinterbauptlappenwin- 

dung. Wagner. 
Oberer Zwischenscheitelbeinlappen. Huschke. 

Since the Fiasura Gcdcari/na fuses upon this surface 
with the Fiaaura Parieto-ocdpitalia, a triangular, wedge- 
shaped piece comes to be cut off from the anterior por- 
tion of the Lobua OcdpitaMa, the base of which looks 
superiorly and posteriorly, while its apex is directed 
inferiorly and anteriorly. This is the Cun^ua. 

2. There can further be distinguished upon the 
median surface, and, at the same time, at the hinder 
extremity of the hemisphere, a small lobule, which goes 
to form the posterior extreme point of the hemisphere, 
and is situated behind the diverging rami of the Fiaaura 
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Calcarina. To this I will give the name of Lobulua 
Extrefnua (' Endlappehen '). 

3. Whatever lies beneath the Calcarine fissure pertains 
already to the inferior surface of the Lobus OcdpitaZis^ 
the convolutions of which pass over into those of the 
inferior surface of the Temporal Lobe, without the inter- - 
vention of any definite frontier line, and, on such account, 
had better be considered, in common with the latter, in 
a special and separate section* 




^-••- o 



IG. 4.— View op the Right Hemisphere on the Medl4n Aspect. — CC Corpus Cal- 
losum, longitudinally divided. Gf Gyrus Fomicatus. H Gyrus Hippocampi, 
h Sulcus Hippocampi. U Uncinate Gyrus, cm Sulcus Calloso-marginalis. F, me- 
dian aspect of First Frontal Convolution. c Terminal portion of the Sulcus Cen- 
tralis. A Anterior, B Posterior Central Convolution. P' Praecuneus. Oa 
Cuneus. po Parieto-Occipital Fissure. o Sulcus Occipitalis transversus. oo 
Calcarine Fissure. oc' Superior, oc" Inferior ramus of the same. D Gyrus De- 
Bcendens. T^ Gyrus Occipito-temporalis lateralis (Lobulus Fusiformis). T, Gyrus 
Occipito- temporalis medialis (Lobulus Lingnalis). 

4. On the upper and lateral surfaces likewise no de- 
finite sub-division into lobules is seen to take place. Only, 
should the Sulcus Occvpitalis transversus \fi) be distinctly 



'• «> 
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developed, will the upper ^Rirface of the Occipital Lobe 
appear divided into an anterior and a posterior section. It 
may, nevertheless, not be out 6i place to recapitulate here 
the remark that such a differentiation in no wise corre- 
sponds to that on the median aspect, and cuts off neither the 
PrcBcuneus (Parietal Lobe) from the Gurieus, nor this 
latter from the convolutions upon the inferior surface ; for 
the Sulcus Ocdpitalia tranaveraua runs rather transversely 
over the upper surface basis of the Cuneus itself. 

convoiu- The Convolutions op the Occipital Lobe. 

tions of occi- 
pital lobe, j^ £g certainly subject to no doubt that the comprehen- 
sion of the convolutions of the lobus occipitalis is in 
itself more difficult than that of all the other lobes. 
Nevertheless, I think I err not in asserting that the diffi- 
culties which arise out of the nature of the subject — that 
is, in particular, the great individual variability of the 
convolutions of this territory — have been still materially 
augmented by the circumstance that men have transferred 
— not, however, without doing some violence to nature — 
the nomenclature of the brain of the ape without more 
ado to the brain of man. In no part of the brain's super- 
ficies is the difference between the brains of those apes 
from which Grratiolet's description has been derived((7erco- 
pithecus, &c.), and that of man greater than just in the 
Occipital Lobe. For in the apes which are classed under 
the genera Cercopithecus, Inuus, Cynocephcdus, Gebus, 
&c., the Occipital Lobe is divided off upon its upper sur- 
face from the Temporal Lobe by a deep transverse indenta- 
tion ; and the posterior margin of this fissure {Sdssure 
perpenduyiilaire. Grratiolet) — in other words, the an- 
terior edge of the occipital lobe — is bevelled off, and 



ANNECTENT CONVOLUTIONS 41 

overtops this fissure like a penthouse, which name {Oper- 
cvZu7n\ moreover, it bears. Screened by this penthouse, 
and, therefore, sunk in the depth of the fissure, there pass 
certain convolutions from the upper and lower Parietal 
Lobules to the Occipital Lobe. These convolutions, placed 
in ambush, as it were — ^there are two of them — which, of 
course, on account of their concealed position, are quite 
peculiar, Gratiolet thought necessary to designate with 
a special name, and called them, accordingly, Plia de 
passage— Biidgmg convolutions (Uebergangswindungen). 
He has, moreover, conferred this title upon yet two other 
convolutions, which likewise lie upon the upper surface, 
but laterally to the preceding, and which connect the 
Temporal with the Occipital Lobe. These two last- 
mentioned convolutions are, however, in the apes just 
instanced, never concealed, but lie quite superficially. 
Finally, Gratiolet has described as bridging convolutions 
two gyri yet — ^likewise superficial — of the median surface, 
which connect the Temporal with the Occipital Lobe — 
to speak more in detail, the Prcecuneus with the Cuneus, 
These he calls the 'internal' bridging convolutions,^ 
and distinguishes them as superior and inferior ; while 
those first-named he terms ' external,' and distinguishes 
them serially, from the median margin of the hemisphere 
laterally, as the first, second, third, and fourth external 
bridging convolutions. There are then in these apes 
only the first and second external bridging convolutions 
which oflfer any peculiarity, and deserve, in some sort, a 
special designation ; while, as for the rest, they have, in 
reality, in no wise anything to distinguish them above the 
other convolutions which connect the various lobes with 

1 For a description of these, see the convolutions of the median suiface. 
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one another, and one might, with equal right, reckon 
those convolutions, for example, which on the lower 
surface connect the Lobus Occipitalis and Temporalis, 
also under the cat^ory of bridging conyolutions* In 
numerous higher apes, however, the Opercuhim is en- 
tirely wanting, and with its disappearance vanishes also 
the single peculiarity which has distinguished these con- 
volutions. These, then, are superficial convolutions just 
as much as are the rest. 

So is it too in the case of man. Neither in fully 
developed brains, nor at any period whatever of foetal 
existence, do these convolutions display any peculiarity 
which would justify any such special — one at least 
seemingly conveying the idea of something quite special 
— designation as ^ Bridging convolutions.' For at no 
period do they lie peculiarly latent. The two concealed 
convolutions, and the Operculum associated with them, 
are then in fact a specialty of lower simian forms ; their 
absence being the more decided in man in that they have 
already made their disappearance in the higher apes. It 
must of necessity lead to false issues, if in the anatomy 
of the human brain a terminology be retained which, 
however well it may suit that of the lower apes, has lost 
all significance when applied to the brain of man. That 
the gyral type of the human brain is, as a whole, but a 
higher development of that of the ape — ^be this taken in 
the sense of the Evolution theory or merely in its old- 
fashioned signification — ^remains for all this a reality. 

In order to obtain a clear picture — dimmed by no 
preconceived notions — it is before all things necessary to 
examine numerous brains of embryos in the later months 
— ^the seventh, eighth, ninth, or tenth lunar month — of 
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pregnancy. Here the architectural style of the human 
brain will be found reduced to its simplest expression, 
and rendered easy of recognition, while frequently at a 
later period it becomes no longer so easy a task to sift the 
essential from that which is accessory. The convolutions 
of the Lobus Oc&ipitalid run out in general from the 
posterior extremity of the hemisphere upon the upper 
(and simultaneously the lateral), the median, and inferior 
surfaces, and diverging — on account of the growth in 
thickness of the hemisphere — anteriorly, pass over into 
the Parietal and Temporal Lobes. Between the convolu- 
tions of the Occipital Lobe on the one side, and those of 
the Temporal and Parietal Lobes on the other, upon the 
upper and mesial surfaces, still to adopt special inter- 
mediate factors under the name of 'Bridging convolu- 
tions ' has — as has been mentioned above — in the case of 
man nothing for its justification, and aggravates in the 
highest degree the difficulty of a correct appreciation of 
them. For this reason I have suppressed this term entirely. 
The convolutions which I recognise in the Lobus Occi- 
pitalis are then the following : — 

I. Upon the Uppeb Surface. 
1. Gyrus Occipitalis primAis^ sive Parieto-ocdpitalis qjtub 
medialis. 'Ersteoder obereHinterhauptwindung'(Oi). primus. 

Syn. Oberer Zug der hintern Central windung (in paxt). 

Huschke. 
Erste obere Hinterlappenwindung. Wagner. 
Pli de passage sup^rieur exteme and Pli occipital sup^rieur. 

Gratiolet. 
First external annectent gyrus. Huxley. 
First bridging, annectent, or connecting gyrus. Turner. 
Obere innere (4) Scbeitelbogenwindung (No. 14). Bisclioff. 

Huschke has already described^ a convolution which, 

' loc, cit^ s. 141. 
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after passing out from the posterior Central convolution 
along the median fissure to the hinder extremity of the 
brain, passes over from thence to the inferior surface. 
This convolution brings the upper Parietal Lobule into 
relation with the Lobua Occipitalis, and makes up the 
upper median portion of the latter, whereby the designa- 
tion which I have given to it is fully justified. Grratiolet 
has divided — resting upon a peculiarity of a portion of 
its homologue in certain apes — ^this convolution into two 
parts — Pli de passage aupSrieur externCj^ and Pli occipital 
superieur ; a division which, as has been already stated 
above, has, in the case of man, no plea of justification. 
The convolution in question proceeds from the posterior 
and median extremity of the upper Parietal Lobule, then 
encircles the lateral upper end of the Fissura Parieto- 
ocdpitalia {p d) — which parts the Lohua Occipitalis (0) 
from the Parietal Lobule (P,) — in a sometimes smaller, 
sometimes larger loop, having its convexity outwards, and 
passes into the Guneus, upon the upper surface of which 
it embraces in a second loop, with its convexity mesially 
directed, the median extremity of the Sulcus Occipitalis 
transversus (o) when the latter happens to be present. 

oyrns 2. Oyrus Occipitalis secundus, sive Parieto-ocdpitalis 

occipitalia . 

aecundufl. lateralis, 'Zweite oder mittlere Hinterhaupt- 

windung ' (Oj). 

Sf/n, Pli occipital moyen^ and Deuxi^me pli de passage exteme. 

Gratiolet. 
Zweite mittlere Hinterlappenwindung. Wagner. 
Gyrus occipitalis medius. Pansch. 
Medio -occipital; and second external annectent gyrus. Huxley. 



* This 'bridges the chasm/ says Prof. Eolleston, 'in Man, in the 
Orang, and in the JideB, but in no other Ape.' Transl. 
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This convolution, which is situated behind the Sulcvs 
OcdpitaUa transversus (o), and laterally to the Fiasura 
mterparietalis^ runs forwards from the posterior extremity 
of the hemisphere to the inferior Parietal Lobule, and 
passes specially into the Oyrua a/ngularis (Pj), being 
divided oflF from the preceding by the Fiasura vnter" 
parietalia. 

3. Oyrua OcdpitaUa terti/ua, sive Temporo-ocdpitaUa. oynw 

* Dritte oder untere Hinterhauptwindung ' (0,). usrHuB. 

8yn, Pli occipital infi^rieur, and Troisidme et quatridme pli de 

passage exteme. Gratiolet. 
Dritte untere Hinterlappenwindung. Wagner. 
Gyrus occipitalis inferior. Pansch. 

This convolution likewise runs from the posterior end 
of the hemisphere, and beneath the preceding, down to 
tlie third Temporal Convolution, and to the second 
one. 

All these three convolutions just mentioned proceed 
from that portion of the Occipital Lobe which is par- 
titioned off on the median surface or Ouneua, and, 
therefore, beneath the Fiaawra Calcari/na ; consequently, 
upon the inferior aspect of the Occipital Lobe, two 
further convolutions may be distinguished. These are 
as follow : — 

4, 6. The Oyri Ocdpito-temporalea vnferiorea. 

In order to avoid unnecessary repetition, I will put off 
more detailed description of these convolutions — which 
pertain to the Occipital and Temporal Lobes in common — 
to the description of the latter. 



descendens. 
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o^s^^^^ 6. 0yru8 Descendens (D, fig. 4). 

The superior (mentioned under 1, 2, 3) and the in- 
ferior (mentioned under 4, 5) Occipital convolutions are, 
at the posterior extremity of the hemisphere, brought 
into relation through one or more convolutions which, 
winding loopwise round the bifurcation of the Fissura 
Gdlcarina, and entering into the formation of the 
Terminal Lobule, descend, and are prolonged into the 
Lobulus fusiformis ' and Ivngualia (T^ and T^).^ 
Huschke has already stated ^ that the Cunevs parts 
asunder at its base V-wise into two rami, of which the 
anterior bends round into the Prcecuneus, while the 
posterior goes to form in its descent the tip of the hemi- 
sphere, and is again folded upon itself high up, so that 
here two slender gyri lie concentrically one within 
the other. Thereupon this branch runs straight forward 
upon the surface, close to the Cunew^ as a fusiform mar- 
ginal convolution [_' Eandwulst ']. Bischoff, too [loc. cii. 
s. 50], has made mention of this convolution. 

7. SiUci ocdpitales longitudinalesj sive sagittales, ' Die 
Langsfurchen des Hinterhauptlappens.' 

That which finally concerns the longitudinal sulci of 
the Occipital Lobe, by which the above described longitu- 
dinal convolutions of the upper and lateral surfaces are 
separated off from one another — these have, with the 
exception of the first, a very variable development. If 
these convolutions, as sometimes happens, attain the 

' Sometimes it is possible to distinguish two such gyri deacendentea 
(medialis and lateralis), of which the first terminates in the lobus lingualiSf 
the latter in the lohtis fuaiformia. 

' loc, cit.f s. 143, 144. 
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Ldbulus extremua, without any notable interruption by a 
Sulcus Occipitdlis tranaveraus converging'towards the end 
of the lobe, then will these longitudinal — or sagittal 
furrows. Sulci Ocdpitales Umgitudinalea, as I will desig- 
nate them in contradistinction to the Sulcus Occipitalis 
transversus, be, as might be expected, the best defined. 
One can then with ease distinguish (see fig. 1) — 

1. A Sulcus Occipitalis superior (0,), which divides off sulcus 

occipitalis 

the Gyrus Occipitalis primus from the Gyrus Ocdpi- superior. 
talis secundum, and is none other than a continuation of 
the Sulcus interparietalis.^ 

2. A Sulcus Occipitalis inferior (Og), which separates sulcus 
the second from the third occipital convolution. inferior. 

One can then distinguish in all five gyri of the Occipital 
Lobe which run in a * sagittal ' direction — three upon the 
upper and lateral aspects (described above as the Gyri 
Ocdpitales, primus^ secundus, and tertius^ and two upon 
the inferior surface (the Gyri ocdpito-temporales, to be 
described in detail further on). Of the three first-men- 
tioned the uppermost stands exclusively in connexion with 
the Lobulus Parietalis superior, the second with the 
inferior Parietal Lobule and the second Temporal Con- 
volution, the third with the latter and the third Temporal 
Convolution, while the fourth and fifth pertain in common 
to the Occipital and Temporal Lobes. (These are indicated 
by the letters T^ and Tg in the figures.) 



' In the foetus the two portions 'of the Sulcus inierparietalis — the pos- 
terior {Sulcus occipitalis superior) and the anterior {Sulcus inierparietalis) 
— exist separate £rom one another, and only at a later period become fused 
together. 
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Reicabe. — ^We have made a distinction above (see p. 18) between 
a Fissura Ptxrieto-ooeipitaUs (po), which fieparates the Occipital from 




Fio. 5.— The CoNVOLTTTxoirB ov the FoerrERiOR 

BZTRVMITT OF A HEMISPHERB SURVETED FROM 
BEHIND, FROM THE INNER SIDE, AND FROM BELOW, 
AND PROJECTED UPON A LEYEL. L.e. LobullIB 

Eztremas. Oz. Cnneiu. Pf Pnactmeos. po. 
Farieto-occipital Fissure. ip. Interparietal 

Fissure. o. Sulcus occipitalis tranByersos. oc. 
Caloarine Fissure. oc'. Superior, oc". Inferior 
rami of division of the same. t«. Sulcus Oocipito- 
temporalis inferior. 0| Gyrus Occipitalis primus. 
0. Oyms Occipitalis seoundns. D. Oyrus De- 
Bcendens. G-.f . G-jrrus Fornicatus. U. Oyrus Un- 
cinatns. T, Lobulus lingualis. T« Lobnlui 
Fusif ormis. T, Gyrus Temporalis inferior. The 
dotted line a b indicates the boundary between the 
upper and median aspects, the line c d that be- 
tween the median and inferior surfaces. 



the Parietal Lobe, and (see p. 86) a Sulcus Occipitalis transversus (o) 
which runs transveriBely oyer the upper surface of the former. If we 
look for the homologues of these fissures among the apes^ we shall find 
among those genera which are characterized by an Operculum appar- 
ently only one of these fissures — the Fissura Occipitalis transversa 
.{Scissure perpendiculaire) — ^to be present. Let us suppose, however, 
that in the human brain the Gyrus Occipitalis primus (0^) which en- 
circles the lateral end of the Fisstira Parieto-OccipitdHs, and lies quite 
superficial, has become deeply depressed — right to the Stdcus Occipitalis 
transversuB — and that the edges of the transverse fissure which has been 
brought about by the above depression have become approximated 
together, in such wise that the posterior margin of the fissure (that 
is to say, of the Sulcus Occipitalis transversus) comes to project pent- 
house-like over the same, then shall we obtain the picture such as is 
presented to us by those simian brains which possess an Operculum. 
Externally there is only a fissure to be seen, the posterior margin of 
which goes to form the Operculum. It is at the bottom of this fissure 
that one first sees, surrounded by the hidden Gyrus Occipitalis primus 
(the first external bridging convolution), the Fissura Parieto-occipi- 
talis. Conversely, if we suppose in the brain of some ape, for instance, 
of a Cercopithecus, the convolution in question to be forced up to the 
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torfacei we shall haye the above-mentioned transverse depression 
completely filled up, and there will be distinguishable two transverse 
fissures; anteriorly, the Fismra ParietO'OccipitaHa girt laterally by 
the Gyrus OcdpUaUs primus \ and, further posteriorly, the Sukus Oooi- 
pUaUs transversus, the mesial extremity of which the same convolu- 
tion likewise encircles. The Operculum simultaneously vanishes with 
the great fissure, and the Occipital Lobe appears to be much reduced 
in size. On this point see in particular Fansch, loc, cU, p. 25. 



D. Temporal Lobe. Lohua temporalis (* Schlafenlappen ') Temporo- 
or Temporo-sphenoidal Lobe. Lobus Temporo- SSbT*^*** 
sphenaidaUs (^ Schlafenkeilbeinlappen ')• 

The Temporal Lobe, filling up, as it does, the middle 
fossa of the skull on either side, lies consequently at a 
deeper level than the Frontal and Occipital Lobes, and 
goes to form altogether the most deep-lying portion of the 
cerebrum, so that its apex lies at about the same level as 
the base of the orbit. Its shape corresponds with that of 
the middle cranial fossa, being cylindrical on section, and 
but two surfaces can be distinguished upon it — sl lateral 
and an inferior one, which pass into one another through 
rounded margins. 

The Temporal Lobe is, of all the lobes, the most 
distinctly circumscribed, being in especial most com- 
pletely cut oflf from the Frontal Lobe and from the 
anterior portion of the Parietal Lobe by the Fissure of 
Sylvius ; while, on the other hand, the frontier-line which 
divides it off from the posterior portion of the last-named 
lobe and from the Occipital Lobe is but ill-defined. This 
holds good particularly for the inferior aspect, upon which 
the convolutions of the last-named lobe fuse, without the 
intervention of any distinct froHtier-line, with those of 
the Temporal Lobe, so that it becomes by far the best 

B 
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course, in order to avoid useless recapitulation, to regard 
the two lobes just mentioned together as the inferior 
Occipito-temporal aspect. The fact that 'a brain quite 
fresh, or one hardened while still in the cranial cavity,^ 
gives evidence at the boundary-line of the two convolu- 
tions, in the shape of a shallow impression, of pressure 
exercised by the upper edge of the petrous bone, which, 
however, exercises not the smallest influence upon the 
convolutions, has been already made mention of in a 
preceding page (p. 36). 



Snlciand 
gyri of tem- 
poro-spfae- 
noidal lobe. 

Sulcus 

temporalis 

■aperior. 



The Sulci and Gyri of the Tempoeal Lobe. Sulci. 

1, Sulcus Temporalis superior. Superior Tempore- 

sphenoidal. Fissure (t^). 

Syn, Sdssnre parallMe (Parallelfurche). Gratiolet. 
Antero-temporal Sulcus. Huxley. 

This, the most constant of the fissures of the Temporal 
Lobe, runs parallel to the Fossa Sylvii — Whence the name 
given to it by Gratiolet — and cuts offthe upper Tempore- 
sphenoidal convolution, which forms the inferior boundary 
of the Fissure of Sylvius. Posteriorly and externally it 
has in various cases a variable extent in width. Its 
posterior extremity is situated, as a rule, at a higher level 
than that of the Sylvian Fissure, and in any case there 
winds round it the convolution which has been previously 
described (p. 33) as Gyms angularis, and which is con- 
tinued into the second Temporo-sphenoidal convolution. 

The two following sulci are both more variable and of 
very unequal development, being frequently interrupted 
and bridged over, and being but seldom both simulta-' 
neously distinctly developed. They are — 
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2. The Sulcus Temporalis medius. The Middle stdotw 

temporalis 

Temporo-sphenoidal Fissure {t^. mediiw, 

Syn, Postero-temporal sulcus, Huxley. 

3. The Sulcus Temporalis inferior. The Inferior snicoB 

Temporo-sphenoidal Fissure (^3), inSSor. 

These run parallel to the upper Temporo-sphenoidal 
fissure, the middle one still lying entirely upon the lateral 
aspect of the Temporal Lobe, and not turning on to the 
inferior aspect of the same till at its anterior inferior 
extremity, while the inferior sulcus, on the contrary, 
comes, for the most part, to lie upon the inferior surface. 

On to the inferior aspect, then, there follows a sulcus 

— which pertains as well to the Temporal as to the Occi- 

» 

pital Lobe. 

4. Sulcus Ocdpito^temporaUs inferior. The Inner suictw 

Inferior Longitudinal Fissure (t^). temponis 

Syn. Sulcus long^tudinalis inferior. Huschke. 

Sulcus occipito-temporalis. Pansch. 

Fissura collateraUs. Huxley. 

Fiflsum collateralis sive temporalis inferior. Bischoff. 

This sulcus courses along the inferior surface of the 
Occipital and of the Temporal Lobes, taking origin some- 
what laterally to the posterior extremity of the former. 
In its course in a forward direction it separates the 
Gyrus Hippocampi and the Gyrus Occipito-temporalis 
mediaUs (T^), which lie to the mesial side of it, from the 
Gyrus Occipito-temporalis lateralis (T^) which forms its 
lateral boundary. In its longitudinal extension anteriorly 
it is subject to considerable variation, at times stretching 
to the anterior extremity of the Temporal Lobe, thus very 

b2 
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completely circumscribing the Gyrus Hippocampi (vide 
Fig. 3, right side of the figure),, while at times it breaks 




Fia. 1.— Lateral View OF THB Brain. F. Frontal Lobe. P.ParietfaLobe. O.Ooci- 

pitalLobe. T. Temporo-sphenoidal Lobe. S. Fissnre of SylyinB. S^ Hodaontal, 

S'' asoending ramna of the same. c. Snlcrm centralis. A. Anteiioz^ B. Posterior 

. Central Oonyolation. F^ Superior, F. Middle, F. Inferior Frontal OonTolntions. 

.ft Superior, f. Inferior Frontal SnlcnB. f. Snlcns prsBcentralis. Pj Superior Parietal 

^ Lobule. Pa Inferior Parietal Lobule, Tiz., P, Gyrus supramaiginalis, P/ Gyros an- 

gnlaris. ip. Sulcus interparietalis. cm. Terminatiion of the Oalloso-marginal 

Fissure, d First, 0. Second, O. Third Occipital OonTolutlons. po. Parieto-ood- 

pital Fissure. o. Sulcus occipitalis transversus. o. Sulcus occipitalis longitndi- 

nalis inferior. T^ First, T, Second, T, Third Temporo-sphenoidal OoiiTOlntioiis* 

t^ First, ta Second Temporo-aphenoidal Fissure. 

off short as soon as it attains the neighbourhood of the 
Fasdculua undnatus ('Haken''), or else has its conti- 

> Also Convolution de crochet. 
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nuity interrupted by the bridging over it of a secondary 
convolution. 

This fissure is, as a rule, deep, and sometimes, it seems, 
so much so that the wall of the lateral ventricle is pressed 
laterally inward from the Comu Ammonis.^ It has been 
termed by Huxley Fisaura coUateralis, for the very reason 
that it stands to the Emmentia lateralis sive collateralia 
MecketAi in a similar relation as the Fisaura calcari/aa 
does to the Oalcar avis * and the Fissura hippocampi to 
the Comu Ammonis. In other words, it forms a de- 
pression which internally has the appearance of a promi- 
nence.* 

CONVOLUTIONS. 

The completeness in structure of the convolutions de- 
pends, as a matter of course, entirely upon the degree of 
development of the sulci, so that in the department of the 
Temporal Lobe, in which are the most variable sulci, the 
most varying convolutions must be expected. We may 
distinguish— 

1. The Gyrus Temporalis superior (Huschke) sive m- ^JJ^ju, 
frarnargi/riaUs. The Upper Temporo-sphenoidal Con- ^^p®**^* 
volution (Tj). 

8yn. Gyrus temporalis primus. Erste obere ScMafenwindung. 
Wagner. 

» A synonym of the Hippocampus major. Transl. 
• A word synonymous with the Hippocampus minor, TransL 
' It seems to me that the term Fissura collateralis, howeyer much it may 
haye the merit of breyity, is not to be commended, since the Eminentia 
coUateralis Meckdii, after which model it has been formed, is by^ no means 
a constant quantity in the human brain (compare especially Jung * Ueber die 
seitliche Erhabenheit im Lateral-Ventrikel des menschlichen Gehirns.' 
BaseL and Arnold, Anatomic, ii., 2, 769), while the Fissura collateralis of 
Huxley comes under the categoiy of the typical, eyer present, sulci. 
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Antero-temporal gyrus. Huxley. 

Pli temporal sup^rieur^ or Pli marginal post^rieur (infigrieur). 
Gratiolet. 

This extremely constant convolution lies between the 
Sylvian fissure and the Sulcus Temporalis superior j and 
runs upward, loopwise, around the upper end of the Fossa 
Sylvii over into the Lobulus supramarginaUs. 

2. The Oyi^s Temporalis medius. Middle Temporo- 

sphenoidal Convolution (T^). 

Si/n, Gyrus temporalis secundus. Zweite oder mittlere Sclilafen- 
wmdung. Wagner. 

Mittlere Schlafenwindung. Husclike. 

Pli temporal moyen, and Partie descendante du pli courbe. Gra- 
tiolet. 

Medio-temporal gyrus. Huxley. 

This convolution is — seeing that the superior Temporal 
Sulcus is scarcely ever wanting — generally distinctly cir- 
cumscribed. Thus it is plainly diflferentiable posteriorly 
and superiorly through its transition into the Gyrus angu- 
Idris, while inferiorly, on the other hand, it is in no way 
always to be separable from the third convolution for the 
whole of its length, but frequently fuses with it for a 
greater or less extent. 



Gyrns 3. The Gvrus Temporalis inferior. Inferior Temporo- 

^n'erior. sphenoidal Convolution (T j). 

St/n. Gyrus temporalis tertius sive inferior. Dritte oder untere 
Schlafenlappenwindung. R. Wagner. 

Upon the Inferior Aspect. 
Gyri Ocdpito-temporales (Fig. 3). 
The inferior aspect of the hemisphere for the distance 
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to which it extends behind the Foaea Sylvii, pertains 
partly to the Lohua Ocdpital/Uy in part to the Lobue Tem- 
poralis, which lobes here pass into one another without 




Vio, 3.— ViKW OF THE Brain prom below. P^ Gyrus rectus. F, Middle, F, Inferior 
Frontal conyolntlon. f^ Sulcus olfactorins. f . Snlcos orbitalis. T, Second or 
Middle, T, Third or Inferior temporo-sphenoidal conyolation. T^ Gyrus ocdpito- 
tempondis laterolifl (Lobnlns fnadformis). T^ Gyrns occipito-temporalis mediaUa 
(Lobnlns lingnalis). t^ Snlcns occipito-temporalis inferior. t. Inferior, t. Middle 
temporo-sphenoidal Fissure, po. Farieto-occii)ital Fissnre. oc. Calcarine Fissure. 
H. Gyms hippocampi. U. Gyms nncinatns. Ch. Optic Chiaona. cc. Corpora 
candicantia (albicantia). KE. Gmra cerebri. 0. Corpus calloemn. 

any distinct frontier-line intervening, and is in the dis- 
trict of the first-named lobe, for the extent to which it 
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Lobnlna 
lingiiftliSt 



Xolmliis 
fusiformis. 



rests upon the Tentorium, slightly concave, while in the 
district of the . latter lobe — ^in the median cranial fossa 
— ^it is convex. Upon it there may be seen a deep and 
constant fissure, one already described above (p. 51) a» 
the Sulcus Occipito-temporalia, By it two convolutions^ 
are divided off from one another — the Gyri Ocdpito^ 
temporcdes inferioresy which may be thus distinguished. 

4. Gyrus Ocdpito-temporaMs medialis. Pansch. The* 

Lingual Lobule (T^). 

Sh/n, Lobulus lingualis. Zungenlappchen. Hnselike. 

Untere innere Hinterhauptwindungsgruppe (No. 17). Bischoff.. 

This gyrus is bounded laterally by the Sulcus Ocdpito^ 
temporalis (t^) mentioned above, and mesially by the- 
Fissura calcarma (oc\ and has generally a club-shaped 
or laminar form. The narrow portion, or pedicle, (^ Stiel '> 
passes under the Splenium corporis caUosi from the 
Gyrus Hippocampi, and from there the convolution 
broadens out behind, again to taper off, as a rule, quite- 
posteriorly towards the top of the Occipital Lobe. This 
posteriorly narrow end of the gyrus is in relation with 
the extremity of the Occipital Lobe, and, to wit, mostly 
with the convolution described above (p. 46) as the Gyru» 
descendens, which, encircling the posterior ramus of the 
Calcarine Fissure loopwise, brings the convolutions of the 
upper aspect of the Lobus Occipitalis into relation with 
those situated upon its inferior surface. 

5. Gyrus Ocdpito-temporalis lateralis (Pansch). 

* Spindellappchen ' (T^). 

Si/n, Lobulus fasiformis. Spindelformiges Lappchen. Husclikev. 
Unterer aufiserer Hinterhauptwindungszug (No. 18). Bischofi.. 
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This gyrus is always distinctly bounded mesially by the 
SvXcua OccipUo-teinporalis inferiovj while laterally the 
third Temporo-sphenoidal fissure — Svlcua TemporaUawr- 
ferior — forms the boundary against the inferior Temporo- 
sphenoidal convolution. Since, however, this fissure is 
frequently absent, or imdeveloped, the lateral boundary of 
the convolution in question is consequently by no means 
always equally defined. The gyrus in question is of 
extremely variable shape, being, for the most part> 
broader in the middle, while in front and behind it tapers 
off somewhat, being in relation posteriorly as well with 
the above-mentioned gyrus as with the Gyrus desc&ndens., 

There are now five Temporo-sphenoidal gyri to which 
prominence has been given, but, as has been already men- 
tioned, they are by no means all simultaneously or 
uniformly developed, so that in order to be correct it will 
be found very advisable — in accordance with Bischoff's 
proposition — to fix before the mind's eye those convolu- 
tions first which undergo the least variation, and thea 
from these as a starting point to make search for the rest. 
Only the following, however, are constant — 1. On the 
lateral upper aspect of the Temporo-sphenoidal Lobe, the 
Gyrus Temporalis superior sive inframargiTiaUs, which 
appears almost always distinctly bounded by the Sylvian 
Fissure and the superior Temporo-sphenoidal sulcus. 2. 
On the inferior aspect, and at the mesial margin of the 
Temporo-sphenoidal Lobe, the Lingual Lobule and the 
Gyrus Hippocampi are invariably clearly to be distin- 
guished, boimded mesially by the Fisdura Hippocampi 
(h)j and laterally by the Fissura Temporo-ocdpitaUs m- 
ferior. As to what, however, lies between the last-named 
fissure on the one side and WieFissura Temporalis superior 
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on the other, this presents very varying degrees of develop- 
ment. At times there are two sulci to be distinguished in 
this space, lying more or less parallel to the foregoing, 
whereby consequently three gyri may be divided oflF, while 
at other times but one sulcus is distinguishable, and, as 
a consequence, only two convolutions.* There are, accor- 
dingly, distinguishable as well on the Occipital as on the 
Temporo-sphenoidal Lobe five convolutions which take a 
* sagittal' course. Of these two — the Oyri OcdpUo" 
temporales — ^pertain to the two lobes in common, so that 
each of the 'lobes in question possesses but three gyri 
peculiar to itself which run in the direction indicated, and 
only one of these respectively, namely, the Gyrus Ocdpi- 
taUa jprvmua and the Oyrus Temporalis superior, occupy 
an independent position, while the second and third 
convolutions of either group pass either directly or 
indirectly into one another. 

E. Mesial surfaces of the Frontal, Parietal, and Occipital 

Lobes. 

Now that the Frontal, Parietal, and Occipital Lobes 
have been severally considered, it becomes necessary to 
cast yet a glance at the mesial surface, the sulci and gyri 
upon which extend themselves equally over the greater 
part of the above-mentioned lobes, and must, on that 
accoimt, be considered in common. 

Sulci and Gyri. 

suicM 1. Sulcus Calloso-margi/naUs. The Calloso-marginal 
fiinaiis. ' fissure, (cm) Huxley. Bischoff. Turner. Marshall. 

1 See especially on this point my illustrations of the brain of a foetus 
at the eighth and at the ninth month in the Arohiv fur Anthropologies 
Bd. iii. Heft 3. 
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<S^. Grand silloD du lobe fronto-pari^tal. Gratiolet. 
Sulcus fronto-parietalis intemus. Fansch. 

This fissure is of so definite a shape, that it had been 
already clearly recognised and demonstrated at a period 
when but little attention was bestowed upon the convo- 
lutions in other ways — ^by Vicq d'Azyr, for instance. In 
the foetus it is already visible at a very early period. 

The fissure takes its origin beneath the anterior 
extremity (genu) of the Corpus caUosumj and passes, 
separated from this latter by the Gyrus fomicatus 
(' Zwingenwulst') around the genu in an outward direction, 
and runs posteriorly, about midway between the upper 
surface of the Corpus callosum and the superior margin 
of the hemisphere. At first it runs parallel to the surface 
just mentioned, but a short distance in front of the 
posterior end {spleniurri) of the Corpus callosum it turns 
outwards toward the upper mesial edge of the hemisphere, 
here to terminate. The notch in the mesial edge, by 
which it ends, is already recognisable in a view of the 
hemisphere from above, and will be found (c w. Fig. 2) 
immediately behind the mesial extremity of the posterior 
Central convolution. From the point at which the sulcus 
begins to take an outward direction, there often passes 
posteriorly, still following the original direction, a very 
slight extension of the fissure on to the quadrangular 
surface of the Prcecuneus. Along the whole course of 
the sulcus smaller secondary fissures are given ofi*, as well 
anteriorly into the Gyrus fomicatus as in an outward 
direction into the Gyrus margvnalis {' Eandwulst '). Not 
unfrequently the sulcus is bridged over here and there by 
gyri, which bring the convolutions, just described as 
separated by it, into relation with each other. 
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oyrm 2. Oyru8 fomic(xtu8. ' Bogenwulst,' .Arnold (Gr/). 

focnkatoB. 

8yn, Processo enteroideo cristato. Bolando Qoc. cU. p. 88, Taf. 

*■ N 

u. a). 
Ciiconyolution de Pourlet. Foville. 
Zwinge, cingula, or gyrus cinguli. Burdacb. 
Gallosal gyrus. Huxley. 
Fornix periphericus, ausseres Gewolbe. Arnold. 

By the above name the archlike convolution skirting 
the Corpus caUoaum has been designated, which begins 
under the anterior end, or genu, of the latter, in the form 
of a slender gyrus, and then strikes out round the genu 
to attain the upper surface of the Corpus caUosum, and 
runs upon it posteriorly, adding by degrees to its bulk ; 
and, on arriving at the posterior extremity of the Corpus 
caUosum, turns downward around it (the splenium) to the 
Temporo-sphenoidal Lobe, upon the median edge of which 
it runs a further course as the Gyrus hippocampi (H). 
The slender convolution out of which the Gyrus forni- 
coitus arises, begins under the top of the genu of the 
Corpus caUosum and beneath the Septum peUuddum, and 
is here in relation with the septum, the median root of 
the Olfactory nerve, and the Gyrus rectus. Then the 
convolution, waxing broader as it runs forwards, divides 
into two portions, of which the more anterior ascends 
and unites itself with the median portion of the upper- 
most frontal gyrus (jpli de la zone exteme. Gratiolet), 
while the posterior is none other than the Gyrus fornix 
catus. Ere, however, it is prolonged into the Gyrus 
Hippocampi it enters into several other relations. First 
it rises posteriorly, and fuses with the Praecuneus (P/)j 
the base of which rests upon it for the whole of its 
length ; then, just behind the posterior extremity of the 
Corpus caUosum, there passes out from the Gyrus fornix 
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catua a narrower gyrus (0/, Fig. 6), which, after that it 
has sunk down deep, enters into communication with the 
apex of the cuneua (0,). This I shall call the Gyrus 



/po 




Pig. 4.— View of thb Hioht Hkiobphebb on the Meduk Aspect. GO Corpns cal- 
loEmm l(mgitiidinally divided. G-f . Gyms fomicatus. H. Oyrns hippocampii 
h. Snlcna hippocampi. U. Uncinate Oyms. cm. Snlcns calloso-matginalis. 
"Fi Median aspect al Fizst Frontal Convolntion. o. Terminal portion of the Snlcna 
centralis. A. Anterior, B. Posterior Centacal Conyolntion. P' Fnecnnens. 

Oi. Onnens. po. Parieto-occipital flssnre. o. Salens occipitalis transverBOS. 
oc. Calcarine fissure. oc' Superior, oc'' Inferior ramus of the same. D. Gyms 
descendens. T4 Gyms ocdpito-temporaliB lateralis (Lobnlus fasUormiB)* 

T. GyroB oodpito-temporalis medialis (Lobulus lingualis). 

ciinei (' Zwickelwindung').^ Finally the Oyrtta fomicatus 

* 

' BischofF (Joe, cit s. 47) calls this gyrus the inferior, or fifth parietal 
conyolution (No. 15), and regards it rightly as the homologue of the 
inferior inner annectent gyrus of the ape brain. Gratiolet, as has beeii 
mentioned above, describes the inner (i.e. lying on the mesial aspect) 
* bridging convolutions ' which pass from the Pracuneus into the Cfuneus, and 
distinguishes them as the internal superior and internal inferior bridging 
convolutions respectively {pits de passage internes, supirieurs et infhieurs). 
With regard to the former, the superior internal annectent gyrus, I avail 
myself of this opportunity to express my opinion about it. 

Bischoff Qoc, cit, b, 79) holds the view that this convolution is homolo** 
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fuses with the anterior extremity of the Lingual Lobule, 
Oyrua Occipito-temporaMs mediuSy and then pursues its 
further course as the Oyi'vs hippocampi. There pase 
then by degrees over into the Gyrus hippocampi: 1. 
The Prceeunevs. 2. TheOuTieus. 3. The Lingual Lobule. 
At the inferior and mesial edge — ^that which rests upon 
the Corpus callo8umr—o{ this convolution there is deve- 




Fzo. 6.— View of the Postebior 

EXTBEMITT OF THE BlGHT HbIU- 
BPHSBB, SEEK ON 118 MEDIAH 

BuBFACB.— F. FnecTmens. 0< 
Cnneiui. po. Parieto-occipitid 

Fissuie. 0. StiIciis occipitalis 
transrersTU. Of. Oyrns fomica- 
tns. Oi' GonYOlution of the 
OtineiiB. oc. Calcaiine Fissnre; 
T, Oyrns Oocipito-temporalis me- 
dialiB (Loboliu lingaaliB). 



loped a layer of white medullary substance, which covers 
its grey cortex (Stria longitudmaiis sive tecta\ and 



gouB with the first external annectent gyms of Ghratiolet — ^my gyruB 
occipitalis primus 0, — and is, consequently, absent when the latter is 
developed, and vice versd, I regret that I must go counter to this opinion, 
for, not only are the two convolutionB — as I shall explain more at length 
in another place — most distinctly developed side by side in the brains of 
various apes {Cercopithecus, Otocephalus^ &c.)i but there will be found 
not unfrequently in man a convolution which takes origin, with the Gyrus 
occipitalis primus, at the posterior extremity of the pracuneus, and runs 
posteriorly in a curve, having its convexity mesially and downwardly 
directed, while the former, as is well known, presents a curve convex in a 
lateral direction. In the ctmeus the two gyri then become fused together 
again. As a rule, this gyms is deeply imbedded in the Fissura parieto* 
occipitaliSf and can only be brought into view by the separation of thejedges 
of this fissure, but at times it makes its way to the surface, and there then 
Jesuits a very unusual aspect of this part of the cerebral surface. 
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spreading itself out further backwards and downwards on 
the Substantia alba reticularis, covers the surface of the 
Gyrus Hippocampi. 

3. Gyrus Hippocampi. Burdach (H). oynw 

Syn. Subiculum comu ammonis. Burdach. 

Circonvolution k crochet. Vicq d'Azyr. 

Pli unciforme, on temporal moyen interne et lobule de I'hippo* 

campe. Gratiolet. 
Uncinate gyrus. Huxley. 

This gyrus is situated at the inferior mesial edge of the 
Temporal Lobe, which girts the Ped/iincvM cerebri, being 
bounded laterally by the anterior portion of the Fissura 
Ocdpito-temporalis inferior, and mesially by the Fissura 
Hippocampi, and may be regarded as the common exten- 
sion of the Gyrus fomicatus, of the Gyrus Cv/nei, and of 
the Lingual Lobule. After that the Gyrus Hippocampi 
has originated beneath the posterior extremity of the 
Corpus callosum out of the three factors just named, it 
pursues its course as far as the tip of the Temporo-sphe- 
noidal Lobe, where it terminates with a crook-like curve 
— the Uncus gyri fomicati, or Gyrus uncmatus (u) — Gyrus 
at the beginning of the transverse portion of the Sylvian 
Fossa behind the Substantia perforata lateralis. 

4. Fissura Hippocampi (Ji). nasnra ^ 

hippocampU 
Syn. Anterior portion of Scissure de THippocampe. Gratiolet. 

Dentate sulcus. Huxley. 

The inner surface of the cerebral ventricles is brought 
into immediate relation with the peripheral surface of the 
brain by a large cleft — the Ri/ma transversa cerebri 
(Burdach) — which consists of a middle and two lateral 
portions. 
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The median portion of this cleft is extended transversely 
between the spleniv/m (* Balkenwulst ') and the Corpora 
quadrigemina (' Vierhiigeln '), being bounded above by 
the former, and below by the latter and the Pineal gland 
(* Zirbel '), and leads into the third ventricle. The lateral 
portions extend from here in a curve outwards, inferiorly, 
and anteriorly at the inner side of the inferior lobe, 
between the inner part of the Operculum and the floor of 
the lesser cornu (' Unterhom '), and pass into the Comv, 
descendena. This fissure is accordingly bounded laterally 
by the concave edge of the Oyrvs hippocampi^ and, if 
the edge be lifted somewhat, a sulcus comes into view 
which runs the length of this margin, and at the bottom 
of which a grey cord lies. This sulcus stands in a precisely 
similar relation to the Comii Ammonia as the Calcarine 
fiasv/re does to the Calcar avia. In other words, it pushes 
the wall of the posterior cornu inwards before it in the 
direction of the ventricle, thus causing the above-men- 
tioned projection upon the floor of the cornu. On this 
account the fissure has been termed the auldua, or Fiaaura 
Hippocampi. 

oyrns 5. Ovrua dentatua sive Faada dentata* 

Syn. Dentate gyrus. Huxley. 

Corps godronn^. Gratiolet and others. 

The Cornu Ammonia presents a convolution which is 
made to project upon the cavity of the posterior comUp 
If the convolutions in general have upon transverse sec- 
tion, as Meynert has correctly remarked, the shape of a 
U, that is, of the letter reversed — thus fi — ^the vault of 
which looks toward the surface, as the sulci do that of an 
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erect U, in like maimer there projects here such an U 
of the latter kind — a prominetice of repouaaie work as it 
were* — into the cavity of the posterior comu, which thus 
constitutes the prominence of the Gomu Ammonia. The 
concavity of the U, however, is not left empty, but is, for 
the most part, filled in with grey matter, and most 
internally with a continuation of the Substantia alba 
reticularis. At the very top lies an intricately knotted 
cord of grey matter — the Fascia dentata or the Qyrvs 
dentatus* This small grey gyrus begins behind the 
Splenium corporis callosi, upon the mesial surface of the 
Qyrvs fomicoitvs, or the Fasdola d/nerea^ then it 
descends, covered by the Fimbria or Tceniay down to the 
Gomu Ammmiis, and terminates, finally, as the so-called 
Cavda, upon the inferior surface of the Fasdculud 
undnatus (' Haken'). 



Scarcely in any other particular does the brain of the 
majority of apes differ so essentially from that of man as 
in regard to the above-mentioned Fiaaura Hippoca/mpi, 
In man the Oyrua fomicatua passes, as we- have already 
seen, without break into the Oyrua Hippocampi, and it 
consequently results from this continuation of the con- 
volutionary track that the Fiaaura calcarina and Fiaaura 
Hippocampi are separated oflF from each other* In the 
apes, on the other hand — as is so well known, with the 
exception of Atelea and Hylobatea — ^the two fissures just 
mentioned pass into one another without a break, and it is 
thus that the Gyrus fomicatua and Gyrus Hippocampi 

' * gleichsam von getriebener Arbeit.' 

V 
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come in their case to be parted from one another. Thus 
it is that even Q-ratiolet — who derived his terminology 
entirely from the simian cerebrum — has described the two 
fissures which we distinguish respectively as Fiasura ccd- 
carina and Fiasura Hippocampi^ as but a single one — 
the Sdssure de VHippocampe, 

F. The Island of Eeil, « Insellappen,' ' Insel' (Reil). 

Syn, Stammlappen. Lobus caadicis. Burdach. 
Zwiscbenlappen; or Versteckter Lappen. Lobus intermedius dve 
opertus. Arnold. 

This lobe lies concealed between the Frontal, Parietal, 
and Temporo-sphenoidal Lobes, being overhung in par- 
ticular by the Operculum^ so that it is only brought 
to light by drawing aside the margin of the Sylvian 
Fissure, and is girt by a channel. Its surface presents to 
view certain short convolutions {Oyri breves, Gall) which 
radiate anteriorly, upward, and posteriorly from a central 
spot on the inferior surface, and have a slightly curved 
hook-like appearance. 
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As a corollary to the conviction expressed in the Preface^ 
namely, that it was the duty of the physician to supply the 
naaterial for a future organography of the cortex of the cerebrum, 
I think it may be worth while to add a few remarks upon the 
methods of examination and the proper registration of observa* 
tions. 

In order to find one's way aright amid the seeming chaos of 
convolutions, the best course to pursue will be to make the 
primary sulci one^s starting point. After that, then, the Pia 
mater has been cleared away as much as possible from the brain,' 
on its removal from the cranial cavity, the Fissura Sylvii (S) 
must first be sought for, together with its two rami, the posterior 
horizontal (S ') and the anterior ascending (S ") ramus. Taking 
next the Operculum (' Klappdeckel '), which intrudes itself be- 
tween these two rami, as a starting point, search must be made 
for the Sulcus centralis (c) and the two Central convolutions — the 
anterior (A) and posterior (B) — which form its boimdaries. 
Starting from the anterior one (A), the Frontal convolutions (Fj, 
F2, F3) must next be followed out, the most inferior of which (F3) 
encircles in a loop the anterior ascending ramus of the Fossa 
Sylvii (S"). Upon that part of the surface of the brain which is 
situated behind the central sulcus — Parietal and Occipital Lobes 

* This clearance can best be made under water, but it will not do to 
keep the brain immersed too long, otherwise it will be rendered too soft by 
absorption of water. 

F 2 



68 



APPENDIX 



— the Fissura Parteto-occipttalts {p o), which notches into it 
from its mesial margin, and which, especially if one starts from 
the mesial surface, is easily discoverable, forming as it does on 
the said surface the anterior boundary of the easily recognisable 
Cuneus (O,), and dividing off the Parietal from the Occipital Lobe. 
The lateral extremity of the sulcus in question is encircled by a 
loop-like convolution, to which I have given the name Gyrus 
Occipitalis primus (Oj). If now the fissure (ip) which forms 
the lateral boundary of this convolution be followed forwards, it 
will be found— of course making allowance for an occasional 
interruption by bridging gyri — to run laterally and anteriorly, 
and divide the Parietal Lobe into two halves. This fissure is the 
JStdcus iiiterparietalis, and the two divisions of the Parietal Lobe 
which it marks off are the upper (Pj) and the lower (Pj) Parietal 
1 obules respectively. The latter consists of an anterior cluster of 
convolutions (Gyrus supramarginalis, P2), which passes in a 
curve around the upper end of the Sylvian Fissure into the 
uppermost Temporo-sphenoidal Convolution, and of a posterior 
•group {Gyrus angularis, F^^), which passes into the second 
Temporo-sphenoidal Convolution, embracing the uppermost Tem- 
poral Fissure (f ) in its loop. Upon the Temporo-sphenoidal Lobe, 
which underlies the horizontal ramus of the Sylvian Fissure, the 
upper Temporo-sphenoidal gyrus (Ti) and sulcus (<i) will be 
respectively recognised with ease. And in regard to the remain- 
ing portions, as well of the Temporo-sphenoidal as of the Occipital 
Lobes, I would refer the student to the description already given 
of them above. If a median section be made through the Corpus 
callosum, &c., whereby the two halves of the cerebrum are sepa- 
rated, one will then be enabled to view the sulci and gyri of the 
median and inferior surfaces in their relation to one another. 
First one follows the Gyrus fornicatus (G-/), which, after making 
the complete circuit of the Corpus callosum, is then directly 
prolonged into the Gyrus Hippocampiill\ and finishes up with 
the Gyrus uncinatus (* Hakenwindung * U) at the anterior, infe- 
rior, and median end of the Temporo-sphenoidal Lobe. There 
are in relation with this Gyrus fornicatus — 1. The Prcecuneus 
(P/). 2. The Cuneus (0.) ; and— 3. The Lingual Lobule (T5). 
The great difficulties attending accurate description would 
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seem to render it advisable always to make a sketch of that 
portion of the brain-surface upon which convolutions having an 
abnormal arrangement have been met with. For this purpose 
geometrical drawings taken with the Diopter of Lucae^ are to be 
above all others preferred, as well for their correctness as for the 
ease with which they may be made; for the action of which 
instrument I would refer in particular to the paper by Landzert^ 
in the ArcJiiv fur Anthropologie (Bd. ii. s. 1). 

For the preservation of brains in case that either a more 
minute examination cannot be made straight off ailer the autopsy, 
or it is desired to retain the specimen altogether as a preparation, 
the chloride of zinc solution proposed by Gratiolet and Bischoff^ 
is to be recommended above all other media, in that it is not 
necessary to clean off the Fia mater from the brain previous to 

4 

placing the latter in the fluid, as the membrane, after it has been 
soaking for a time, becomes more readily removable than it 
would from a brain which is quite fresh. If, however, spirit of 
wine be used for hardening the brain tissue, previous removal of 
the Fia mater becomes absolutely necessary, which can easily be 
done under water, if the brain be placed immediately afterwards 
in absolute alcohol. Even brains that have been hardened in 
chloride of zinc must, after some time, be placed in spirit of wine. 
For the complete preservation of the shape of the brain, an in- 
jection also of spirit of wine or of chloride of zinc into the 
carotids is much to be commended, though, after the employment 
of the first-named liquid, the future study of the convolutions 
may be attended with difficulties on account of the close adherence 

* Eudolph "WagDer, however, in his Vorstudien (Gottingen, 1862, 2te 
Abhand. s. 6), recommends, from his experience, neither this process nor 
that of photography. Transl. 

' The title of Dr. Theodor Landzert's paper is * Welche Art bildlicher 
Darstellung braueht der Naturforscher ? ' Transl. 

■ Abhand. der k. hair. Akad. der Wissen. CL ii. Bd. x. s. 401. The 
strength of the solution is unfortunately not stated. It is recommended 
that the brain be kept for not too long a time in the chloride of zinc solu- 
tion, as, because the latter has always an acid action, it brings about, 
sooner or later, a softening of the albuminous material of the brain. This, 
however, can be counteracted by placing the brain in spirit of wine, the 
strength of which must not be excessive. Transl. 
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of the Pia mater, I will only mention, in conclusion, that Dr. A. 
Ziegler, of Freiburg, has undertaken to construct a wax-model 
of the convolutions of the human brain, afler designs furnished 
bj me, which will very shortly be obtainable from him. 

At Professor Ecker*s particular desire, I append here Dr. Ziegler's (of 
Freiburg, in Baden) prospectus of the wax models which he has prepared 
to illustrate both this work and Professor £ckez^s paper in the third 
volume of the Archiv fur Anthropologies to which allusion has ali^eady 
been made in the Preface. Transl. 

Series I. 
(In illustration of the paper in the Archiv fur Anthropclogie), com- 
prising 14 models. 

1. The brain of a foetus at the 12th week, loc. cit, Taf. I., figs. 1» 2, 8, 5. 

2. A bngitodinal section of the same. Left half. Und.f fig. 3. 

3. The brain of a foetus at the 4th month (16 weeks), loc. cit, Taf. L, 
figs. 6, 7. 

4. A longitudinal section of the same. Left half. Ibid., fig. 8. 

5. A brain of a foetus at the 5th month (19 weeks), loc. cit, Taf. L, 
figs. 10, 11, 12. 

6. A longitudinal section of the same. Left side. Ibid., fig. 13. 

7. A brain of a foetus at the 6th month (23 weeks), loc, cit. Taf. II., 
figs. 1, 2, 3. 

8. The same in longitudinal section. Left half. Ibid., fig. 4. 

9. The brain of a foetus at the 7th month (28 weeks), loe, cit, Taf. II., 
figs. 6, 7. 

10. The same in longitudinal section. Left half. 

1 1. The brain of a foetus at the 8th month (32 weeks), loc, cit, Taf. III., 
figs. 1, 2, 4, 6. 

12. A longitudinal section of the same. Left half. Ibid,, fig. 5. 

13. The brain of a foetus at the 9th month (36 weeks), loc. cit, Taf. IV., 
figs. 1 — 4. 

14. The same in longitudinal section. Left half. 

Series II. 
(In illustration of the present work.) 

1. The cerebrum of an adult. 

2. A longitudinal section of the same. Left half. 

These can be obtained from Dr. Ziegler, Freiburg, Bsulen, at the follow- 
ing prices respectively : — 

Series I., £2 18s. 9d. (or 18 thalers). 
Series II., £l 13s. (or 10 thalers). 

Sfottiswoode db Co,, Printers, New-street Square, and Parliatnent-street, London. 
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